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EXECUTIVE SUMMARY

Background information taken from the U. S. Environmental Protection Agency’s (EPA’s)
website:

“Following the December 22, 2008 dike failure at the
TVA/Kingston, Tennessee coal combustion waste (CCW) ash
pond dredging cell that resulted in a spill of over 1 billion gallons of
coal ash slurry, covered more than 300 acres and impacted
residences and infrastructure, the EPA is embarking on an
initiative to prevent the catastrophic failure from occurring at other
such facilities located at electric utilities in an effort to protect lives
and property from the consequences of a impoundment or
impoundment failure of the improper release of impounded slurry.”

As part of the EPA’s effort to protect lives and the environment from a disaster similar to
that experienced in 2008, Kleinfelder was contracted to perform a site assessment at the
6" Street Power Generating Station that is owned and operated by Alliant Energy. This
report summarizes the observations and findings of the site assessment that occurred on
May 24, 2011.

The coal combustion waste impoundments observed during the site assessment
included:

Ash Pond 1 — Commissioned sometime in the 1930’s.
Ash Pond 2 — Commissioned sometime in the 1930’s.
Ash Pond 3 — Commissioned sometime in the 1930’s.
Ash Pond 4 — Commissioned sometime in the 1930’s.

It should be noted that all four ponds are actually individual cells of a single larger
impoundment.

Preliminary observations made during the site assessment are documented on the Site
Assessment Checklist presented in Appendix A. A copy of this checklist was transmitted
to the EPA following the field walk-through. A more detailed discussion of the
observations is presented in Section 4, “Site Observations.”

The ash pond impoundments are not regulated by any state agency and therefore do not
currently have a designated hazard potential classification. Due to the limited potential
environmental and economic impacts that a failure of the embankments of these
impoundments would present, it is recommended that a Hazard Potential Classification
of “Low” be assigned to all four impoundments.

Overall, the site is currently being operated with areas of concern as discussed in Section 6,
“Recommendations.”
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On the date of this site assessment, there appeared to be no immediate threat to the safety of
the impoundment embankments. No assurance can be made regarding the impoundments
condition after this date. Subsequent adverse weather and other factors may affect the
condition.

A brief summary of the Priority 1 and 2 Recommendations is given below. A more
detailed discussion is provided in Section 6, “Recommendations.”

Priority 1 Recommendations

1. Prepare an Emergency Action Plan (EAP) for the facility.
2. Monitor potential seepage through embankments.
3. Monitor potential erosion in drainage ditch and creek.

4. Control vegetation on the upstream slopes, crest and downstream slopes.
Remove trees from the embankments.

5. Perform video assessments of culvert piping.

Priority 2 Recommendations

1. Repair erosion of embankments.

2. Maintain a log of maintenance and other activities at the fly ash impoundments
and supporting facilities.

3. Monitor groundwater levels.

4. Develop an Operation and Maintenance (O&M) manual for the impoundments.
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SECTION 1 - INTRODUCTION

1.1 General

This report has been prepared for the United States Environmental Protection
Agency (EPA) to document Kleinfelder's findings and observations from a site
assessment of the ash pond impoundments at the 6™ Street Power Generating
Station on May 24, 2011.

The following sections present a summary of data collection activities, site
information and performance history of the facility’s ponds made available by the
owner (Alliant Energy), a summary of site observations, and recommendations
resulting from the site assessment.

1.2 Project Location

The 6" Street Power Generating Station is located on the southeastern bank of
Cedar Lake at the intersection of 6™ street and Interstate 380 in Cedar Rapids, lowa.
The generating station is located in Linn County at approximately latitude 41° 59’ 5”
and longitude -91° 40’ 6”. The area around the plant is a relatively flat industrial and
commercial area with some residential developments nearby.

1.3 Site Documentation

Alliant Energy provided the following documents following our assessment to aid in
the review of the impoundments:

e March 2009 and April 2010 Ash Pond Safety assessment Reports

e September 1999 Evaluation of pH Excursions in NPDES Regulated Effluent
Report

e June 2007 Wastewater Assessment Report

e August 2011 Aether DBS Ash Pond Slope Stability and Hydraulic Analysis
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SECTION 2 — SITE ASSESSMENT

2.1 Attendees

The site assessment was performed on May 24, 2011 by Brian Havens, PE (lowa)
and Matt Gardella, EIT of Kleinfelder. Other persons present during the site
assessment include:

e William Skalitzky — Alliant Energy
e Troy Booth — Alliant Energy

2.2 Impoundments Assessed

The coal combustion waste impoundments observed during the site assessment
included:

Ash Pond 1 — Commissioned sometime in the 1930’s.
Ash Pond 2 — Commissioned sometime in the 1930’s.
Ash Pond 3 — Commissioned sometime in the 1930’s.
Ash Pond 4 — Commissioned sometime in the 1930’s.

It should be noted that all four ponds are actually individual cells of a single larger
impoundment.

Preliminary observations made during the site assessment are documented on the
Site Assessment Evaluation Checklist presented in Appendix A. A more detailed
discussion of the observations is presented in Section 4.

2.3 Weather during Assessment
The weather experienced during the field walk-through was sunny and clear.

Temperatures ranged from 75° to 80° Fahrenheit, and wind ranged from 0 to 5 miles
per hour (mph).
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SECTION 3 — SITE INFORMATION AND HISTORY

3.1 Site Information and History

The 6" Street Power Generating Station is a coal-fired facility that is in the process of
being decommissioned. The facility sits immediately adjacent to Cedar Lake and is
approximately 1,000 feet from the Cedar River in Cedar Rapids, lowa. In June of
2008, record rainfall caused the Cedar River to overtop its banks and flood the 6™
Street Power Generating Station and surrounding areas. This flooding severely
damaged the facility and, as a result, no coal fired energy is currently being produced
at the facility. However, the ash ponds that were previously utilized for treatment of
coal combustion waste (CCW) slurries, primarily bottom ash slurry, are now being
used to impound water pumped from floor sumps at the facility. Pumping of water out
of these floor sumps was required after the 2008 flood damaged the facility’s
foundation and infiltration of groundwater continued to flood the 6" Street Power
Generating Station.

Prior to the 2008 flooding, CCW slurry was sluiced into one of two separate
impoundments. These impoundments are referred to as “Ash Pond 1" and “Ash
Pond 2". After being sluiced into either Ash Pond 1 or Ash Pond 2, the power plant
process water containing the CCW was then transferred into one of two other
impoundments. These impoundments are referred to as “Ash Pond 3" and “Ash
Pond 4”. An aerial image of these impoundments can be seen in Figure 2. These
ponds acted as settling basins for the CCW contained in the process water before it
was discharged into Cedar Lake. Prior to the 2008 flooding, the CCW would be
removed from the various impoundments every 2-5 years, or as needed, and
disposed of as daily cover at a landfill or through other beneficial use projects.

The ash ponds are comprised of a single earthen embankment “ring dike”
impoundment that has been separated into four cells that are designated as Ponds 1,
2,3 and 4. CCW slurry pipes inlet at the southwest corners of Ash Pond 1 and Ash
Pond 2. While impounded in Ash Ponds 1 and 2, the majority of solids contained in
the sluiced water are allowed to drop out of suspension. Depending on plant
operations, process water can then be directed into either Ash Pond 3, Ash Pond 4
or between Ash Ponds 1 and 2 via a series of steel and plastic pipes. Transferring
process water between the various impoundments provides a lengthened flow path
for the slurries, which in turn allows a higher time of concentration for the process
water. This longer time of concentration allows more time for suspended solids to
drop out of the process water before being discharged out of the ponds. All water that
is pumped into the series of ash ponds is eventually directed into Ash Pond 4, which
acts as a final settling pond, and discharges into an unnamed creek that flows via a
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corrugated metal pipe into Cedar Lake. There is not a spillway associated with any of
the ash ponds.

The outlet from Ash Pond 4 consists of a 16-inch steel pipe that runs southwest
through the embankment of ash pond 4 and discharges into the nearby creek. The
outlet pipe has a fixed intake elevation, and the discharge flow is not regulated by a
sluice gate or other means. At the outfall of this pipe there is an access catwalk that
is used for sampling purposes. Also, located at the outlet location of Ash Pond 4 is an
inactive flow meter that is no longer operational after the 2008 flood.

Prior to the current operational layout at the 6™ Street Power Generating Station, a
single ash pond was in place to treat the CCW produced at the facility. Sometime
after the original construction of the pond, it was subdivided into the four separate
impoundments that can be seen today. In addition to subdividing the original
embankment, Interstate 380 was built over the ash ponds with bridge supports
extending through Ash Ponds 3 and 4.

3.2 Pertinent Data

A. GENERAL
1. Name....d . . B S L AT 6" Street Power Generating Station
PRSI I, AU . Y e lowa
G TR 3 TP Linn
IR 11 (H o [ TSP 41°59'5”
D LONGIIUTE ...ttt ettt a et s b et e e et ene bt e s snebe e steberennaea -91°40' 6”
6. Lake USed fOr OPEIAtIONS ..........cc.cieeueiiiieeeiite et sttt st saeaeebesae e besre e ebesbesnenens Cedar Lake
A = T o] 5 ({1 (= IS 1930's
8. Modifications............... Separation of single ash pond into 4 cells, I-380 piers placed in ponds 3&4
9. Current Hazard Potential ClasSification ................coceeiiieiiieieiiciccecctee e None
10.Proposed Hazard Potential ClasSifiCatioN............c.covreieiirineriee e Low
11.SiZ€ ClIASSIfICALON ....cveiveeeverieeeiieie ettt sttt r e b enene Unregulated

B. IMPOUNDMENT DETAILS
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Ash Pond 1
I Y o1 TR TORRR Earthen Diked
2. CreSt EIBVALION ......cveeeeeeeeeece sttt st Unknown, estimated at 730’
G T O £ VLY o |1 o RO ~20 feet
4. EMBanKmMENt HEIGNE........ccceiiiceiiicces et ~10 feet
D UPSITEAM SIOPE ...ttt et bbb et s b b neebe et neebe e enene 2H:1V
6. DOWNSIIEAM SIOPE .....veuecviiiiietiitec ettt s a et e b se e be s be e e be s be e enesteseneeeenees 2H:1V
Ash Pond 2
T I/ = PSSR Earthen Diked
2. CreSt EIeVation..........cccoeeviiiciiecee et Unknown, estimated at 730’
3L CrESEWILN ...ttt et s b e e et b e s e b et aer et ne e ~20 feet
4, EMbankmeNnt HEIGN ..........ccooiiiiiee ettt sttt st st et st ~10 feet
118953/DEN11R128 9 May 2, 2012
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B, UPSITEAM SIOPE ...ttt ettt b ettt b et ne et e neee 2H:1V

6. DOWNSIIEAM SIOPE .....vveeieieieirisisis sttt se sttt ee st sese s et sesesese e e sesseaebesesesesenesesesssenenes 2H:1V
Ash Pond 3
I Y/ o L= TR Earthen Diked
2. CreSt ElEVALION......ccoviveiieireeic et Unknown, estimated at 730’
G TR 3= Ao |1 o ~20 feet
4. EMbanKmeENt HEIGNT ..ottt st neea ~10 feet
5. UPSHEAM SIOPE ..ttt bbbttt sttt s e et sene e enenas 2H:1V
6. DOWNSIIEAM SIOPE .....eveeiicteeiiieteesee ettt sttt b s se st se st e sesa b e e s et enesaebe e ssesanenis 2H:1V
Ash Pond 4
I Y/ o T OO OO OSSOSO OO SR SO PSR POTRSRRRO Earthen Diked
2. CreSt EIEVALION ......cvoiieererieiee et e e sne e eese e e sensennsnes Unknown, estimated at 730’
DL CIESEWILLN......eeeee ettt ettt st sa bR a b s aebene st b bene e s ~20 feet
4. EMbanKmMENt HEIGNE .......c.coiiiitiiiereiseese sttt ebe s sa e n b s st be s enenas ~10 feet
D, UPSHEAM SIOPE ...ttt s b ettt s s se e b ek et e s e en et eneneenenenis 2H:1V
6. DOWNSITEAM SIOPE ....ceecviieiieie ettt ettt st st e e ettt ebesaerebe s be e ebesbessesesbesaenesbesbeneebesteneenens 2.5H:1V

C. DRAINAGE BASIN

. Area Of Drainage BaSiN...........coiiiieiriiiiiisiie st Minimal/Unknown
. Downstream Description ............ Industrial/Commercial Area, Cedar Lake leading to Cedar River

N -

D. IMPOUNDMENT CAPACITY AND INLET

Ash Pond 1

L. IMPOUNAMENE CAPACIY....vveveeveeeeeeeseeeseeeseeesseeseeeseeeseseseeeseseseseseseseesseseseessseseeeseeeseeesseeeees 10,900 CY*
2. Impoundment INlet .........coevvieeeieiiicce e Inlet sluice pipe from the generating station
Ash Pond 2

1. IMPOUNAMENT CAPACILY........rvvurerreeereeeeeeseessesssesssesssesssesssesssssssssssssssassssssssssassssessssssssssasnes 12,600 CY*
2. Impoundment NIt ...........ccoeeeeieeiieieece e Inlet sluice pipe from the generating station
Ash Pond 3

L. IMPOUNAMENE CAPACIHY........veevveeeeeeeseeeseeeseeeseeeseseseeesesesseesesesesesesesseeseseseesesseseseeesseesseeees 65,200 CY*
2. IMmpoundmMENt INIEL ......c.ciiiirirereeeceee et Culvert inlet from Ash Pond 2
Ash Pond 4

1. IMPOUNAMENt CAPACILY.........cveerveereeeeeeeeeeeieeeeeesesesses s ses s sesseessesssesssensseessesssessseessenssans 51,300 CY*
2. Impoundment NIt ..........c.coeeveiiiieieicee e Culvert inlets from Ash Ponds 1 and 3

E. PRIMARY SPILLWAY

Ash Pond 1
I BT o o] o OSSPSR N/A — No Spillway Present
Ash Pond 2
L. DESCIPON. .. .cviuiieteisietie ettt sttt snenns N/A — No Spillway Present
118953/DEN11R128 10 May 2, 2012

Copyright 2012 Kleinfelder West, Inc.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Ash Pond 3

I 1T o)1 ) o TSRS N/A — No Spillway Present
Ash Pond 4
1. DESCHPLON. ...vtieeueeterteieteete sttt b e sn s N/A — No Spillway Present

F. OUTLET WORKS

Ash Pond 1
1. Description.........c.cccueuenne.. ~12-inch PVC Pipe and 30-inch corrugated plastic pipe into Ash Pond 2
2. LOCALION ...ttt ettt sttt e st ae st ebe e b ne e rens Northeast embankment
3. Intake Structure................. None —Pipes stubbed through embankment without flared end section
A, Intake INVErt EIEVALION..........coi ettt e e Unknown
4. Discharge Conduit into Ash Pond 2..................... 12-inch PVC and 30-inch corrugated plastic pipe
= TR 1= o 11 o O P ~30 feet
D, DIAMEEN ...ocvviecece e ~12 and 30 inches
5. Discharge Conduit into Ash Pond 4.........cccccveveiinnniennee e 12-inch metal pipe with valve
a (=TT 11 O USRI ~30 feet
b [D]7:100[=1) SN SR, P (. S ~12 inches
6. Outlet Structure ................. None —Pipes stubbed through embankment without flared end section
A, Outlet INVErt EIBVALION .........coiiiiine ettt Unknown
D.  ENErgy DISSIPALON ........ccoiieeeecieieeercteeeteees e e et etesstess s sesessssesesesess s essessssssssesessssasananaes None
7. DISChArge ChamnnEl ..........cooiiieiiiei etttk bbbt b et senene e nne None
8. Discharge Capacity with Water Surface at Top of Bank............ccccoeeieinnnnnncccenenenene, Unknown
Ash Pond 2
1. Description......cc.cceeveeereieieeiceceee e 24" Corrugated Metal Pipe Culvert (CMP) into Ash Pond 3
2 o T (1 o I Northeast embankment
3. Intake Structure................. None — CMP stubbed through embankment without flared end section
A, Intake INVErt EIEVALION..........cociiiiieee et Unknown
7B Yol g = T (= @] 1 o (B | AT CMP
A, LENGN e Approximately 60 feet
o TR I 1133 T=Y (=Y GO Approximately 24 inches
5. Outlet Structure.................. None — CMP stubbed through embankment without flared end section
A, Outlet INVErt EIBVALION.........cce ettt ne e see e Unknown
D, ENErgy DISSIPAtON .......c.cviviiieeieerieisirisireeeieie ettt None
6. DISChArge ChANNEL .......cucucueiiiiiiriri ettt bbbt None
7. Discharge Capacity with Water Surface at Top Of BanK...........cccvureierrerinisiennseeneseeeens Unknown
Ash Pond 3
1. DESCHPLON. ....ceiteiiieiiirieie ettt 24-inch metal pipe into Ash Pond 4
2. LOCALON ...ttt et e sttt b et en b Southwest embankment
3. Intake Structure.................. None — Pipe stubbed through embankment without flared end section
A, Intake INVErt EIEVALION..........ccoviriiiieere e e e Unknown
4, DiSCharge CONAUIL ........cccoveriiieecteieeeete ettt st st st e b b ene e 24-inch metal pipe
A, LENGLN e Approximately 60 feet
D, DIAMEBLET .ottt ettt ettt aene 24 inches
D, QUL SIIUCKIUIE ...ttt ettt ettt e sa b e e bt e s e besesn e snesennanes None
A, Outlet INVErt EIBVALION .........ciiieeeeeee ettt e s s Unknown
D.  ENErgy DISSIPAtioN .........ccceeeeuereiiietieesteteeeetete et tee et tee s esstete st seseetess st benssaeseasenens Unknown
118953/DEN11R128 11 May 2, 2012
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6. DiISCharge ChannEl ..........c.ccucuiiiiieciie et ae e e ne s ens None

7. Discharge Capacity with Water Surface at Top of BanK............ccccorevvninnnenneenereene Unknown
Ash Pond 4
1. DESCHPLON.....cccvcvieereesieteee et 16-inch Metal pipe discharging to unnamed creek
2 o o7 1o o TP Southwest embankment
3. Intake Structure.................. None — Pipe stubbed through embankment without flared end section
A, Intake INVErt EIEVALION.........ccocieeeeese e st Unknown
4. DiSCharge CONAUIL .......ccueuierieiiieeieieneste ettt sttt b ettt benesaees 16-inch metal pipe
A LENGEN e e Approximately 50 feet
o I 1= 31T (=Y TP 16 inches
5. Outlet StrUCIUIE ........ceeveeeieieeeeceecece e None — walkway on top of pipe to outfall location
A, Outlet INVErt EIBVALION .......c.coi ittt Unknown
D, ENErgy DiSSIPALON .......ccceuviiireecieriistiisise ettt sese et sn sttt ssssssssnsnses Unknown
6. Discharge Channel............. ~50-foot-wide channel that discharges through culverts to Cedar Lake
7. Discharge Capacity with Water Surface at Top of Bank...........ccccceeeeeiiiiiniiinnncecieneneenen. Unknown

G. MANAGEMENT

(IO TV O . NI Alliant Energy
2. PUIPOSE ...ttt sttt ettt e saa et netnnas Coal-fired energy generation

Note: 1. Information from Alliant Energy’s response to EPA’s request for information letter (2009)

3.3 Regional Geology and Seismicity

The plant site is situated in the Cedar River Valley on the southeastern side of Cedar
Lake. As such, the subsurface conditions are expected to include Quaternary alluvial
deposits overlying sedimentary bedrock.

Based on our review of recent soil borings and CPT soundings (Aether DBS 2011)
and information from the Web Soil Survey, it appears that the upper alluvial deposits
at the site include combinations of clay, peat and silt and sand. Based on our review
of data published by the United States Geological Survey (USGS) and review of a
historical report (Team Services 2002), the sedimentary rock formations in Linn
County include dolomite, chert, shale, sandstone, and limestone and the upper unit
appears to be dolomite at this site.

The plant site is situated in a Seismic Zone 1 area. We have noted that the New
Madrid Fault has a documented history of seismic activity but is located more than
300 miles south of the plant site.
3.4 Hydrology and Hydraulics

The ash pond impoundments are situated in such a manner that the watershed
drainage contributing to the stored volume of the ponds appears to be minimal and
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most likely limited to the precipitation that falls within the impoundments themselves.
However, the exact extents of the watershed cannot be determined without a current
topographic survey of the site and of the impoundments.

We reviewed one document related to hydrology and hydraulics that was prepared
by Aether DBS. This study indicates that the ash ponds are capable of storing the 24
hour, 100 year storm event without overtopping provided that the current freeboard
levels are maintained and the current operating conditions are maintained. This
study also indicates that the water surface level would only be expected to rise 0.5
feet in the event of the 100 year 24 hour storm event. Aether DBS’s analysis does
not discuss possible consequences in the event of an embankment failure or
adequacy of culverts or design details, presumably since this study has concluded
that the ash ponds are capable of storing the 24 hour, 100 year storm event without
overtopping.

The outlets of Ash Pond 4 and the other impoundments were not functioning due to
low surface water elevation levels at the time of assessment. It was inquired if any
video assessments had been performed on any of the culverts. It is understood that
no video monitoring of culverts had been performed at the 6™ Street Generating
Station.

3.5 Geotechnical Considerations

Kleinfelder reviewed a report dated August 4, 2011 by Aether DBS. This study
included stability analyses for a section cut through the embankment at the cell
referred to as Pond 4, including a static loading condition and a pseudo-static
earthquake loading condition. This section was selected to represent the worst case
for all cells (Ponds 1 through 4). The conclusion presented by Aether DBS is that the
outer embankment for the ash ponds should have an acceptable factor of safety
(FOS) against failure under static and seismic loading scenarios including a minimum
FOS of 1.6 for static loading and 1.5 for seismic loading. Based on our review of this
study and our experience with design and construction of similar embankments, the
conclusion presented by Aether DBS seems to be reasonable, provided that
seepage through the embankments occurs in a controlled fashion.

Regarding seepage, we have noted that the materials used for embankment
construction include flyash and boiler slag, with some apparent variability in
engineering properties (moisture content, strength, particle size, etc.) In addition,
concrete and brick rubble were noted at one of the boring locations. It appears that
the embankments have varying levels of saturation and that there is some potential
for uncontrolled seepage pathways through the embankments, particularly where
rubble exists. Uncontrolled seepage, if it occurs and is not mitigated, could reduce
the factor of safety against a stability failure to an unacceptable level. Monitoring the
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embankments for uncontrolled seepage will continue to be an important
consideration.

Although flyash and boiler slag (as well as clay) were likely used as fill for
construction of the embankments, it appears that the embankments were founded on
the underlying natural soil profile based on review of the boring logs and CPT
soundings provided in the Aether DBS report. As such, we do not expect that the
impoundments were built over wet ash, slag or other unsuitable materials (like TVA).

3.6 Structural Component Considerations

Structural components involved with the operation of Ponds 1, 2, 3 and 4 include
sluice pipe supports running from the generating station to the ash ponds as well as
catwalks above the steel pipe between Ponds 3 and 4 and the catwalk structure
located above the outfall of pond 4.

Sluice pipes running from the generating station to the ash ponds appear to be
supported on metal and concrete stands that appeared to be weathered, although
not to the point of structural failure. Due to the age of the facility, continuous
assessment and evaluation is merited to determine the condition of the supports as
time progresses.

The catwalk structure above the inlet pipe for Pond 4 appears to be weathered and
supported by a steel pipe that has significant corrosion almost to the point of
structural failure. However, the small catwalk structure does not appear to be
essential in the operation of the ash ponds, and the consequences of not being able
to access the catwalk appear to be minimal if any.

The steel catwalk structure including stairs near the outfall of Pond 4 appears to be in
fair condition. The structure as well as the stairs leading to the catwalk appear to be
weathered, but not to the point of structural failure. It appears that a hand rail support
for the stairs is missing, and should be replaced or studied further to determine the
effects of the missing support. Due to the age of the facility, continuous assessment
and evaluation is merited to determine the condition of the catwalk and stairs as time
progresses.

3.7 Performance History

There have been no previous federal or state assessments of the ash pond
impoundments at the 6™ Street Power Generating Station related to dam safety.
Since 2009, Alliant Energy’'s local plant personnel have been performing annual
assessments of the impoundments utilizing checklists for dam safety that were
prepared internally. Based on observations made by Alliant Energy personnel during
their in-house assessments, there have been no major incidents involving any of the
ash ponds.
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3.8 Hazard Potential Classification

The ash pond impoundments are not regulated by any state agency and therefore do
not currently have a designated Hazard Potential Classification. Due to the limited
potential environmental and economic impacts that a failure at any of these
impoundments would present by breaching their embankments, it is recommended a
Hazard Potential Classification of “Low” be assigned to all four impoundments. A
loss of life scenario is not expected as the primary downslope features from the
ponds include a set of railroad tracks and Cedar Lake. In addition, it is likely that
most of the damage caused by a failure would be limited to the owner’s property and
to the railroad tracks due to the relatively limited amount of CCW and water stored
within the Ash Ponds. However, a hazard analysis would be needed to better define
the hazard classification of the impoundments.

3.9 Site Access

Following a security point check-in to gain permission for access to the 6" Street
Generating Station, the owner’s representative led the assessment team to the
impoundments. The impoundments can be accessed by a standard vehicle under
normal weather conditions.
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SECTION 4 — SITE OBSERVATIONS

The upstream and downstream embankment slopes, crest, downstream toe, inlet
and outlet works of the ash ponds were observed during the May 24, 2011 site
assessment. A brief summary of the features observed is presented below. More
specific observations of the site and facilities are documented in the Site Assessment
Checklists provided in Appendix A. Site observation photographs are shown at the
end of this section and a map showing the photograph locations is shown on Figure
3.

41 AshPond1
411  Upstream Slope

Overall, the upstream slope of the impoundment was in fair condition. Photos 3
and 4 at the end of this section show the conditions of the upstream slope.
Specific observations include:

e The upstream slope was laid back at approximately 2H:1V.

e Minor erosion, less than 6 inches, was noted on some of the upstream slopes

e Vegetation was present on the majority of the upstream slope. Vegetation
with stem diameters greater than one inch were noted during the
assessment.

e Mowing/vegetation control had not been completed on the majority of the
upstream slope.

¢ Riprap/concrete rubble was present on the upstream slopes. It was typically
intermittent and sparse.

412  Crest

Overall, the crest of the impoundment was in fair condition. Photos 3 and 4 at the
end of this section show the conditions of the crest. Specific observations include:

e The impoundment crest consists of a graded gravel used as an access route
placed on top of the impoundment embankment.

e Overall, the crest was clear of vegetation with only some sparse grasses and
minimal bushes observed on the crest.

¢ No major depressions or rutting were noted on the impoundment crest.

e A chain link fence is located on the southwestern and northwestern sides of
the ash pond at the crest. The chain link pole penetrations are located on the
crest near the downstream gradebreak.

e Minor erosion was noted on the crest in limited locations. This erosion was
typically less than six inches in depth and typically appeared on the edges of
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the crest, where grade breaks occurred when transitioning to embankment
slopes.

4.1.3 Downstream Slope

Overall, the downstream slope was in fair to poor condition. Photo 33 at the end
of this section shows the condition of the downstream slope. Specific
observations include:

e Erosion, some areas close to 6 inches, was noted on some of the
downstream slope.

e Penetrations into the downstream embankment, including debris (possibly
abandoned pipe), were present.

e Grasses, woody bushes and small trees over 1 inch in diameter were
observed on the downstream slope.

414 Downstream Toe Area

The toe area of the embankment was in fair to poor condition. Photos 1 and 32
at the end of this section show the conditions of the downstream toe. Key
features and observations of these areas include:

e Grasses and woody bushes were observed on the downstream slope/toe for
the majority of the northwestern embankment.

e A stormwater ditch was present at the northwestern embankment
downstream toe with water that was constantly flowing during the
assessment.

4.15 Outlet Works

The outlet works of Ash Pond 1 consist of a 12-inch PVC pipe and a 30-inch
corrugated plastic pipe culvert that discharges into Ash Pond 2. The culvert does
not include a trash rack or any type of controls. In addition, a 12-inch metal pipe
with a valve discharges into Ash Pond 4 through the southeastern embankment,
This 12-inch metal pipe and valve can be seen in Photo 31 at the end of this
section.

e The intake locations of the outlet pipes were not surrounded with riprap.

e Both the PVC and corrugated plastic pipe appeared to be in newer condition
with no visible damage.

e The metal pipe and valve appeared to be close to their life expectancy.
Confirmation of the operational capacity of the valve was not confirmed as
water was not currently being transported through the pipe.

¢ No video monitoring of the culverts were available at the time of assessment.
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e Overall, the outlet works system appeared to be functioning as intended at the
time of assessment.

416 Impoundment Inlet

Inflow into Ash Pond 1 is via metal piping on the southwestern corner of the
impoundment, as well as stormwater runoff that flows naturally into the pond.
From this southwest inlet location, the CCW slurry water/floor sump water, flows
directly into the pond via a cantilevered metal pipe. The inlet pipe appeared to be
in fair condition, and can be seen in Photo 4 at the end of this section.

4.2 Ash Pond 2
421  Upstream Slope

Overall, the upstream slope of the impoundment was in fair condition. Photos 5
through 8 at the end of this section show the conditions of the upstream slope.
Specific observations include:

e The upstream slope was laid back at approximately 2H:1V.

e Grasses and woody bushes were observed on the upstream slope. No
vegetation with a stem diameter greater than 1 inch was noted during the
assessment.

e Minor erosion, less than 6 inches, was noted during the assessment on the
upstream slopes.

e Riprap/concrete rubble was present on the upstream slopes. It was typically
intermittent and sparse.

422  Crest

Overall, the crest of the impoundment was in fair condition. Photos 6 and 7 show
the condition of the crest. Specific observations include:

¢ The impoundment crest is a gravel access road

e Sparse grasses and bushes were observed on the crest.

e Minor depressions/rutting was noted on the impoundment crest, but was less
than 6 inches in depth.

e Minor erosion was noted on the crest in multiple locations. This erosion was
typically less than six inches in depth and typically appeared on the edges of
the crest, where grade breaks occurred when transitioning to embankment
slopes.

e A chain link fence is located on the northwestern embankment at the crest.
The chain link pole penetrations are located on the crest near the
downstream grade break.
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4.2.3  Downstream Slope

Overall, the downstream slope was in fair to poor condition. Photo 34 shows the
conditions of the downstream slope. Specific observations include:

e Erosion, some areas close to 6 inches, was noted on some of the
downstream slope.

e Grasses, woody bushes and small trees over 1 inch in diameter were
observed on the downstream slope.

424 Downstream Toe Area

The toe area of the embankment was in fair to poor condition. Key features and
observations of these areas include:

e Grasses and woody bushes were observed on the downstream slope/toe for
the majority of the northwestern embankment.

e A stormwater ditch was present at the northwestern embankment
downstream toe with water that was constantly flowing during the
assessment.

425 Outlet Works

The outlet works of Ash Pond 2 consist of a 24-inch CMP culvert located at the
northeast embankment of the pond. Key features and observations of the outlet
works include:

e The uncontrolled CMP pipe discharged directly into Ash Pond 4. The
embankment surrounding this outlet was vegetated, and the CMP showed
signs of corrosion. There was no trash rack associated with this culvert.

4.2.6  Impoundment Inlet

Inflow into Ash Pond 2 occurs through a metal sluice pipe that discharges slurry
into the southwest corner of the pond, as well as stormwater runoff that flows
naturally into the pond. Flow into the pond is regulated by pumping operations at
the plant. The inlet sluice pipe was not operational during the assessment, and
showed signs of slight corrosion. However, the sluice pipe appeared that it would
operate as intended at the time of assessment. Photos 6-8 at the end of this
section show the condition of the impoundment inlet.
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4.3 Ash Pond 3
43.1 Upstream Slope

Overall, the upstream slope of the impoundment was in fair condition. Photos 9,
10, 13, 17, and 21 at the end of this section show the conditions of the upstream
slope. Specific observations include:

e The upstream slope was laid back at approximately 2H:1V.

e Minor erosion, less than 6 inches, was noted on some of the upstream
slopes.

e Grasses, woody bushes and trees were observed on the upstream slope for
the majority of the impoundment.

e Mowing/vegetation control had not been completed on the majority of the
upstream slope.

e Riprap/concrete rubble was present on the upstream slope. Typically the
riprap/concrete rubble was sparse and missing in places.

432 Crest

Overall, the crest of the impoundment was in fair to poor condition. Photos 12,
16, 19, and 20 show the condition of the crest. Specific observations include:

e The impoundment crest is a combination of a gravel road, and unvegetated
embankment

e Debris such as abandoned buildings and various discarded items were

present on the crest.

Grasses and bushes were observed on the crest.

Portions of the crest had no vegetative or gravel cover.

Minor rutting was noted on the impoundment crest.

On the eastern embankment additional fill material had been imported after

the original construction of the impoundment. It appears that this imported fill

material was not compacted properly when it was placed, as the material was

very soft and simply walking on the crest left depressions.

e Erosion, less than 6 inches, was noted on the crest in multiple locations. This
erosion typically appeared on the eastern embankment crest where
embankment fill had been dumped, on the crest but not compacted properly.

4.3.3 Downstream Slope

Overall, the downstream slope was in fair condition. Photos 14, 19, and 20 show
the conditions of the downstream slope. Specific observations include:
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e Significant erosion, greater than 6 inches deep, was noted on some of the
downstream slopes, particularly on the eastern embankment of the
impoundment where embankment fill had not been properly compacted.

e Grasses and woody bushes were observed on the downstream slope and at
the toe of the embankment for the majority of the impoundment.

434 Downstream Toe Area

The toe areas of the embankment were in fair to poor condition. See photos 14,
19, and 34 for the condition of these areas. Key features and observations of
these areas include:

e The toe area of the eastern embankment had grasses, bushes, and multiple
small trees.

e Mowing/vegetation control had not been completed on the majority of the
downstream slope and toe areas.

e A stormwater ditch was present at the northwestern embankment
downstream toe with water that was constantly flowing during the
assessment.

435 Outlet Works

The outlet works of Ash Pond 3 consist of a 24-inch welded steel pipe set at an
unknown elevation that passes through the southwest embankment into Ash
Pond 4. Flow through this pipe is not regulated.

e We understand that video monitoring of the 24-inch metal pipe has not been
performed.

e The outlet pipe has rusted completely through in visible locations as seen in
photograph 21 at the end of this section.

e Overall, the outlet works system appeared to be functioning as intended at the
time of assessment.

4.3.6 Impoundment Inlet

Inflow into Ash Pond 3 is via the discharge conduit from Ash Pond 2 as well as
rainfall runoff that flows naturally into the impoundment and stormwater runoff
that is transferred from the 1-380 downspouts into the pond. The inlet pipe can be
seen in photo 10 at the end of this section. In addition, downspouts from 1-380
can be seen in photo 15 at the end of this section. The inlet pipe from Ash Pond
2 appeared to be in fair condition, while the downspouts appeared to be in
satisfactory condition.
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4.4 Ash Pond 4
44.1  Upstream Slope

Overall, the upstream slope of the impoundment was in fair condition. Photos 23,
24, and 28 at the end of this section show the conditions of the upstream slope.
Specific observations include:

e The upstream slope was laid back at approximately 2H:1V.

e Minor erosion, less than 6 inches, was noted on some of the upstream
slopes.

e Grasses and woody bushes were observed on the upstream slope of the
impoundment.

e Mowing/vegetation control had not been completed on the majority of the
upstream slope.

442 Crest

Overall, the crest of the impoundment was in fair condition. Photos 25, 28 and 30
show the condition of the crest. Specific observations include:

The impoundment crest is a gravel road.

Grasses and bushes were observed on the crest.

No major depressions or rutting were noted on the impoundment crest.

A fence penetration was present along the southern and eastern
embankments near the downstream slope grade transition.

4.4.3 Downstream Slope

Overall, the downstream slope was in fair condition. Photos 26, 27, and 29 show
the conditions of the downstream slope. Specific observations include:

e Grasses, woody bushes and small trees were observed on the downstream
slope for the majority of the impoundment.

444 Downstream Toe Area
The toe areas of the embankment were in fair to poor condition. See photos 27,
29, and 32 for the condition of these areas. Key features and observations of

these areas include:

e A flowing creek was present immediately at the toe of the southern and
eastern embankments.

118953/DEN11R128 22 May 2, 2012
Copyright 2012 Kleinfelder West, Inc.



e The toe area had grasses, some bushes, and multiple small trees.
e On the toe of the eastern and southern embankments, vegetation had not
been cleared for at least 15 feet from the toe.

445 Outlet Works

The outlet works of Ash Pond 4 consists of a 16-inch metal pipe stubbed through
the southwestern embankment. The outlet was accessible via metal stairs and
catwalk that terminated directly above the outfall of the pipe. The outlet is
uncontrolled and set at an unknown elevation that cannot be adjusted. The outlet
was not being operated at the time of assessment due to low water levels in Ash
Pond 4.

e We understand that video monitoring of the 16-inch metal pipe has not been
performed.

e The 16-inch metal outlet pipe has significant corrosion as can be seen in
photo 28.

e Overall, the outlet works system appeared that it could function as intended at
the time of assessment.

44.6 Impoundment Inlet

Inflow into Ash Pond 4 is via the discharge pipes from Ash Ponds 1 and 3 as well
as any rainfall runoff that naturally flows into the impoundment or that is
discharged from the 1-380 downspouts that terminate in the pond. The inlet pipes
can be seen in photos 25 and 31 at the end of this section. The inlet pipes from
both Ash Pond 1 and Ash Pond 4 appeared to be in fair to poor condition.

45 Other

During the assessment it was inquired if Alliant Energy had developed an Emergency
Action Plan (EAP) documenting what specific actions and personnel should be
implemented or contacted in the case of an emergency at the plant involving the
impoundments. Currently, there is not an EAP for the site.

It was inquired if any monitoring equipment was in place in relation to the ash ponds.
We understand that monitoring equipment is not in place for the impoundments
except for water quality testing purposes.

It was also inquired if Alliant Energy had developed an Operation and Maintenance
(O&M) Manual for the 6" Street Power Generating Station impoundments. We
understand that an O&M Manual has not been developed for the site. The above
referenced EAP should be part of this O&M Manual, but should be capable of being
a stand-alone document.
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Photo 1 — Discharge Pipes into Ash Ponds
May 24,2011 NPDES# IOWA-5715109

Photo 2 — Corrugated Metal Pipe (CMP) Discharge under Railroad Tracks into Cedar Lake
May 24,2011 NPDES# IOWA-5715109
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Photo 3 — General Conditions Photograph Ash Pond 1
May 24,2011 NPDES# IOWA-5715109

Photo 4 — Sluice Pipe into Ash Pond 1 (note small trees in embankment)
May 24,2011 NPDES# IOWA-5715109
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Photo 5 — General Conditions Photograph Ash Pond 2
May 24,2011 NPDES# IOWA-5715109
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Photo 6 — Inlet Pipe into Ash Pond 2
May 24,2011 NPDES# IOWA-5715109
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Photo 7 — 12 Inch PVC Pipe Hydraulically Connecting Ash Ponds 1 and 2
May 24,2011 NPDES# IOWA-5715109

Photo 8 — 30 inch Corrugated Plastic Pipe Hydraulically Connecting Ash Ponds 1 and 2
May 24,2011 NPDES# IOWA-5715109
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Photo 9 — General Conditions Photograph Ash Pond 3
May 24,2011 NPDES# IOWA-5715109

Photo 10 — General Conditions Photograph Ash Pond 3
May 24,2011 NPDES# IOWA-5715109
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Photo 11 — Ash Pond 3 Unknown Sluice Pipe Approximately 8 Inch Cast Iron Pipe
May 24,2011 NPDES# IOWA-5715109

Photo 12 — Ash Pond 3-6 Inch Rutting on Crest
May 24,2011 NPDES# IOWA-5715109
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Photo 13 — Ash Pond 3 Vegetated Riprap
May 24,2011 NPDES# IOWA-5715109

Photo 14 — Ash Pond 3 Embankment (note lack of vegetation)
May 24,2011 NPDES# IOWA-5715109
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Photo 15 — Downspout from Highway Discharging into Ash Pond 3
May 24,2011 NPDES# IOWA-5715109

Photo 16 — Debris and Abandoned Building on Crest of Ash Pond 3
May 24,2011 NPDES# IOWA-5715109
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Photo 17 — Ash Pond 3 Concrete Rubble Riprap
May 24,2011 NPDES# IOWA-5715109

Photo 18 — General Conditions Photograph Ash Pond 3
May 24,2011 NPDES# IOWA-5715109
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Photo 19 — Ash Pond 3 Embankment (note uncompacted soil with a lack of vegetation)
May 24,2011 NPDES# IOWA-5715109

Photo 20 — Ash Pond 3 Embankment (hote difference in embankment height)
May 24,2011 NPDES# IOWA-5715109
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Photo 21 — Ash Pond 3 Outlet Pipe to Ash Pond 4 (note pipe rusted through)
May 24,2011 NPDES# IOWA-5715109

Photo 22 — Ash Pond 4 Inlet Pipe from Pond 3 (note pipe rusted through)
May 24,2011 NPDES# IOWA-5715109
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Photo 23 — Embankment between Ash Ponds 3 and 4
May 24,2011 NPDES# IOWA-5715109

Photo 24 — General Conditions Photograph Ash Pond 4
May 24,2011 NPDES# IOWA-5715109
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Photo 25 — General Conditions Photograph Ash Pond 4
May 24,2011 NPDES# IOWA-5715109

Photo 26 — Ash Pond 4 Downstream Embankment Slope with Heavy Vegetation and Creek at Toe
May 24,2011 NPDES# IOWA-5715109
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Photo 27 — Ash Pond 4 Landside Embankment Slope with Heavy Vegetation and Creek at Toe
May 24,2011 NPDES# IOWA-5715109

Photo 28 — Ash Pond 4 Outlet Pipe
May 24,2011 NPDES# IOWA-5715109
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Photo 29 — Ash Pond 4 Outlet Pipe Outfall and Walkway
May 24,2011 NPDES# IOWA-5715109

Photo 30 — Ash Pond 4 Fence Penetration at Crest (typical)
May 24,2011 NPDES# IOWA-5715109
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Photo 31 —Ash Pond 4 Inlet Pipe from Ash Pond 1 (note valve)
May 24,2011 NPDES# IOWA-5715109

Photo 32 — 24 Inch Reinforced Concrete Pipes in Discharge Channel under Entrance to Ash Ponds
May 24,2011 NPDES# IOWA-5715109
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Photo 33 — Ash Pond 1 Debris in Downstream Slope of Embankment
May 24,2011 NPDES# IOWA-5715109
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Photo 34 — Downstream Slope of Ash Pond 3 (note ditch at toe)
May 24,2011 NPDES# IOWA-5715109
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Photo 35 — Corrugated Metal Pipe Outlet from Ash Ponds to Cedar Lake
May 24,2011 NPDES# IOWA-5715109

Photo 36 — Sluice Pipe from Generating Station to Ash Ponds
May 24,2011 NPDES# IOWA-5715109
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SECTION 5 — OVERALL CONDITION OF THE FACILITY IMPOUNDMENTS

5.1 Analysis and Conclusions

Our analysis is summarized in three general considerations that are presented as
follows:

Safety of the Impoundments Including Maintenance and Methods of Operation

Kleinfelder understands that the impoundments have a history of safe performance.
In addition, Kleinfelder has also reviewed embankment (structural) stability analyses
completed by Aether DBS (see Section 3.5) as a part of the condition assessment
that indicate a reasonable factor of safety against embankment failure. However, the
future performance of these impoundments will depend on a variety of factors that
may change over time, including surface water hydrology, changes in groundwater
levels, changes in embankment integrity, etc. Regarding maintenance and methods
of operation, Kleinfelder has noted several items, as follows, that present some
concern in this regard:

e Trees exist at some locations on embankment slopes.

e An Emergency Action Plan (EAP) is not currently in place at the site to mitigate
damage in the event of an emergency related to failure of the
impoundment(s).

e We understand that an Operation and Maintenance (O&M) manual is not
currently in place for the impoundments. Developing an O&M manual, which
includes a section that discusses the safety assessment and monitoring
program, would be recommended to standardize safety assessment and
monitoring practice.

Changes in Design or Operation of the Impoundments Following Initial Construction

The primary changes in design of the impoundments involved construction of
Interstate 380, as well as the construction of interior cells to form four individual ash
ponds out of the original diked embankment. Construction of [-380 involved
constructing foundations to an unknown depth within Ash Ponds 3 and 4 as well as
discharging stormwater runoff from the interstate into the Ash Ponds via downspouts
that terminate in the impoundments. Construction of the internal berms to create the
four ash ponds reduced the original capacity of the pond.

Without design documents to verify the design standards, practices or requirements
that were set forth in the original design, it is not possible to determine if the
modifications made to the impoundment would have a significant impact on its
functionality and overall safety.
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Adequacy of Program for Monitoring Performance of the Impoundments

The present monitoring program primarily involves visual assessments by plant
personnel. These visual assessments seem to be adequate to address issues, such
as surface erosion and general condition of the impoundments. However, a more
detailed monitoring program is recommended to be established to quantify various
important factors associated with embankment stability. Those factors include, but
are not limited to, seepage quantities through the embankment, the amount of
sediments carried by the seepage water, and the fluctuation of ground water levels.

5.2 Summary Statement
| acknowledge that the management units referenced herein:

Ash Pond 1
Ash Pond 2
Ash Pond 3
Ash Pond 4

were personally assessed by me and found to be in the following condition:
POOR
This rating is based in part on the embankment (structural) stability conditions that
are not fully known such as potential seepage associated with tree roots, potential

seepage associated with rubble pockets in the embankments and surface
erosion/lack of vegetative cover.

Signature: Date:

Brian T. Havens, P.E.
Lead Geotechnical Engineer
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SECTION 6 - RECOMMENDATIONS

6.1 Priority 1 Recommendations

Based on observations during the site assessment, it is recommended that the
following actions be taken at the 6™ Street Power Generating Station.

1.

Prepare an EAP for the facility by November 30, 2012. An Emergency
Action Plan (EAP) should be prepared for all of the impoundments. The EAP
should be added to current O&M Manuals for the site but should also function
as a stand-alone document.

Monitor potential seepage through embankments starting by November
30, 2012. Anomalies within the embankment fill such as concrete rubble
suggest some potential for uncontrolled seepage that should be evaluated
during periodic assessments of the impoundments.

Monitor potential erosion in drainage ditch and creek starting by
November 30, 2012. Significant erosion caused by the creek on the
southeastern embankment of Ash Pond 4, as well as the drainage ditch on
the northwest embankment of Ash Ponds 1,2 and 3, could impact the slope
stability of the embankments.

Control vegetation on the upstream slopes, crest and downstream
slopes starting by November 30, 2012. Remove trees from the
embankments by November 30, 2012. Refer to FEMA Manual 534, Impact
of Plants on Earthen Impoundments for guidance on vegetation removal.
This manual is available on the FEMA website.

Perform video assessments of culvert piping by November 30, 2012.
Culvert piping used to transfer water between the various ash ponds as well
as the discharge pipe from Ash Pond 4 to the unnamed creek outfall location
consist of a variety of materials. These materials include, among others,
corrugated metal pipe and iron pipe. Visible portions of these pipes show
signs of extensive corrosion and damage. As these pipes are either past or
nearing the end of their life expectancy, a video assessment should be
performed of all culvert pipes to determine their effectiveness and if remedial
actions are necessary.

6.2 Priority 2 Recommendations

1. Repair erosion of embankments by November 30, 2012. Minor erosion

was noticed on various slopes of all the impoundments. Slopes and areas
where erosion has occurred should be filled in with the appropriate material
and re-dressed and reseeded to keep erosion from cutting into and
compromising the embankment further.
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2.

Maintain a log of maintenance and other activities at the fly ash
impoundments and supporting facilities starting by by November 30,
2012.

Monitor groundwater levels, starting by November 30, 2012.
Piezometers should be installed where applicable to determine the phreatic
surface of water between impoundments and surrounding areas. Records of
these levels should be regularly checked and recorded.

Develop an O&M manual for the impoundments by November 30, 2012.
The O&M manual should include at least the following three key elements:
o0 Procedures needed for operation and maintenance of the
impoundments during typical operating conditions
o Procedures for monitoring performance of the impoundments, including
visible changes such as surface erosion, settlement, and sloughing;
internal embankment changes (such as erosion) due to uncontrolled
seepage; and fluctuations in groundwater level
o The EAP

6.3 Definitions

Priority 1 Recommendations: Priority 1 Recommendations involve the correction
of severe deficiencies where action is required to ensure the structural safety,
operational integrity of a facility, and the safety of the impoundment.

Priority 2 Recommendations: Priority 2 Recommendations are where action is
needed or required to prevent or reduce further damage, impair operation, and/or
improve or enhance the O&M of the facility. These items do not appear to threaten
the safety of the impoundment.
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SECTION 7 — GLOSSARY OF TERMS

For the EPA ash pond assessment program, the following glossary of terms shall be
used unless otherwise noted.

Hazard Potential Classification

“Hazard Potential” means the possible adverse consequences that result from the
release of water or stored contents due to the failure of an impoundment
embankment, impoundment, or reservoir, or the mis-operation of the impoundment,
reservoir, or appurtenances. The Hazard Potential Classification of an impoundment
or reservoir shall not reflect in any way on the current condition of the impoundment
or reservoir and its appurtenant works, including the impoundment or reservoir
safety, structural integrity, or flood routing capacity. The classifications are described
below:

1. Low Hazard Potential

“Low Hazard” means a impoundment or reservoir failure will result in no
probable loss of human life and low economic or environmental loss.
Economic losses are principally limited to the owner’s property.

2. Significant Hazard Potential

“Significant Hazard” means an impoundment or reservoir failure will result in no
probable loss of human life but can cause major economic loss, environmental
damage, disruption of lifeline facilities, or impact other concerns. Significant
hazard potential classification impoundments or reservoirs are often located in
predominantly rural or agricultural areas but could be located in areas with
increased population density and significant infrastructure.

3. High Hazard Potential

“High Hazard” means a impoundment or reservoir failure will result in probable
loss of human life.

Size Classification

No size classification system could be found on the lowa DNR website in regards to
dam safety.

Overall Classification of Impoundment
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In a system similar to the U.S. Department of Interior, “Safety Evaluation of Existing
Impoundments” (Seed 1995), when the following terms are capitalized they denote
and shall be used to describe the overall classification of the impoundment as
follows:

SATISFACTORY - No existing or potential management unit safety deficiencies are
recognized. Acceptable performance is expected under all applicable loading
conditions (static, hydrologic, and seismic) in accordance with the applicable criteria.
Minor maintenance items may be required.

FAIR — Acceptable performance is expected under all required loading conditions
(static, hydrologic, and seismic) in accordance with the applicable safety regulatory
criteria. Minor deficiencies may exist that require remedial action and/or secondary
studies or investigations.

POOR - A management unit safety deficiency is recognized for any required loading
condition (static, hydrologic, and seismic) in accordance with the applicable dam
safety regulatory criteria. Remedial action is necessary. POOR also applies when
further critical studies or investigations are needed to identify any potential dam
safety deficiencies.

UNSATISFACTORY — Considered unsafe. A dam safety deficiency is recognized

that requires immediate or emergency remedial action for problem resolution.
Reservoir restrictions may be necessary.

Recommendations

Recommendations shall be written concisely and identify the specific actions to be
taken. The first word in the recommendation should be an action word (i.e. “Prepare,”
“Perform,” or “Submit”). The recommendations shall be prioritized and numbered to
provide easy reference. Impoundment safety recommendations shall be grouped,
listed, or categorized similar to the U.S. Department of Interior, “Reclamation Manual,
Directives and Standards, Review/Examination Program for High- and Significant-
Hazard Impoundments,” FAC 01-07 dated July 1998 as follows:

Priority 1 Recommendations: Priority 1 Recommendations involve the correction
of severe deficiencies where action is required to ensure the structural safety,
operational integrity of a facility, and the safety of the impoundment.

Priority 2 Recommendations: Priority 2 Recommendations are where action is
needed or required to prevent or reduce further damage, impair operation, and/or
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improve or enhance the O&M of the facility. These items do not appear to threaten
the safety of the impoundment.
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SECTION 8 — REFERENCES

e Aether DBS, Ash Pond Slope Stability and Hydraulic Analysis 6" Street
Generating Station — Cedar Rapids, lowa, August 2011

e Alliant Energy, Surface Pond Visual Inspection, March 2009
e Alliant Energy, Surface Pond Visual Inspection, April 2010

e lowa Department of Natural Resources, Alliant Energy Interstate Power
and Light 6™ Street Station Wastewater Facility Inspection, June 2007

e Montgomery Watson, Evaluation of pH Excursions in NPDES Regulated
Effluent, September 1999

e US Department of Agriculture (USDA)/ Natural Resources Conservation
Service (NRCS) Web Soil Survey — online

e US Department of the Interior, Safety and Evaluation of Existing
Impoundments (SEED), 1995

e New Jersey Department of Environmental Protection, Impoundment Safety
Guidelines for the Inspection of Existing Impoundments, January 2008

e US Department of Interior, Reclamation Manual — Directives and Standards
— Review/Examination Program for High and Significant Hazard
Impoundments, July 1998
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SECTION 9 - LIMITATIONS

The scope of this work is for a preliminary screening for the EPA and plant
owner/operator of the visible performance and apparent stability of the impoundment
embankments based only on the observable surface features and information
provided by the owner/operator. Other features below the ground surface may exist
or may be obscured by vegetation, water, debris, or other features that could not be
identified and reported. This site assessment and report were performed without the
benefit of any soil drilling, sampling, or testing of the subsurface materials,
calculations of capacities, quantities, or stability, or any other engineering analyses.
The purpose of this assessment is to provide information to the EPA and the plant
owner/operator about recommended actions and/or studies that need to be
performed to document the stability and safety of the impoundments.

This work was performed by qualified personnel in a manner consistent with that
level of care and skill ordinarily exercised by other members of Kleinfelder’s
profession, practicing in the same locality, under similar conditions, and at the date
the services are provided. Kleinfelder's conclusions, opinions, and
recommendations are based on a limited number of observations. It is possible that
conditions could vary between or beyond the observations made. Kleinfelder makes
no other representation, guarantee, or warranty, express or implied, regarding the
services, communication (oral or written), report, opinion, or instrument of service
provided. Kleinfelder makes no warranty or guaranty of future embankment stability
or safety.

This report may be used only by the client and the registered design professional in
responsible charge and only for the purposes stated for this specific engagement
within a reasonable time from its issuance but in no event later than one (1) year
from the date of the report.

The information, included on graphic representations in this report, has been
compiled from a variety of sources and is subject to change without notice.
Kleinfelder makes no representations or warranties, expressed or implied, as to
accuracy, completeness, timeliness, or rights to the use of such information. These
documents are not intended for use as a land survey product nor are they designed
or intended as a construction design document. The use or misuse of the
information contained on these graphic representations is at the sole risk of the party
using or misusing the information.

Recommendations contained in this report are based on preliminary field
observations without the benefit of subsurface explorations, laboratory tests, or
detailed knowledge of the existing construction. If the scope of the proposed
recommendations changes from that described in this report, the conclusions and
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recommendations contained in this report are not considered valid unless the
changes are reviewed and the conclusions of this report are modified or approved in
writing by Kleinfelder. Kleinfelder cannot be responsible for interpretation by others
of this report or the conditions encountered in the field.
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Appendix A

Site Assessment Evaluation Checklists
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Coal Combustion Dam Inspection Checklist Form

US Environmental P!
Protection Agency (s J

Site Name: (™ srecer @eneranioe.  staries Date: os/24/ 201

Unit Name: A<y s 4

Operator's Name: a,,,aor cocee v

Unit I.D.:

Hazard Potential Classification: High Significant cCow

Inspectﬂr‘s Name* ‘Eﬂ;,q,._‘:. HAVENDS & Mmr é;mu.::a‘.r.ﬂ

A0 ey’ VB i
1. Frequency of Company's Dam Inspections? CH kg 5TS 18. Sloughing or bulging on slopes? “
2. Pool elevation (operator records)? LA IR 19. Major erosion or slope deterioration? ¥
3. Decant Inlet elevation (operalor records)? koo | 20. Decant Pipes:
4. Open channal spillway elevation (operator records)? N /’ A Is water entering inlel, but not exiting outlet? *
5. Lowesl dam crest elevation (operator records)? NN I waler exiting oullet, but not entering inlet? w
&. If instrumentation is present, are readings : e
il il el N fA 0 fl'-'l Is water exiting outlet flowing clear? YA
; 21. Seepage (specify location, if seepage carres fines,

7. Is the embankment cumently under construction’? X and approximate o rate below):
&. Foundation preparation (remove vegetation stumps, L It
topsoil in area where embankment fill will be placed)? From Undendrai? W
8. Trees growing on embankment? {If so, indicate

largest diameter beiow) X At isolated points on embankment slopes? ¥
10. Cracks or scarps on crest? K At natural hillside in the embankment area? .4
11. Is there significani setflement along the crest? ~ Over widespread areas? 'e
12. Are decant trashracks clear and in place? ufﬂ. From downstream foundation area? 8
13. Depressions or sinkholes in tailings surface or N

whiripaol In the pool area? ¥ Boils™ beneath stream or ponded water? 4
14. Clogged spillways, groin or diversion dilches? Around the outside of the decant pipe? .4
15. Are spillway or ditch linings deterorated? N‘f.q 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdraing blocked? . 23. Waler against downstream loe? A
17. Cracks o scarps on slopes? X 24, Were Pholos taken during the dam inspection? X
Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described {extant location,
volume, etc.) in the space below and on the back of this sheet.
Inspection Issue # Comments

?-,- ?"',- 'f'._,- 8 A BECBLS OF Spevemiorns  Aedlier Brs AT THIS T, AcC DESIGaD) DRAadiaics
AND REZoRD IFORAMATION DESTROWSD (HEA) PLAIT (oAs FuooDsD /O 2008

LARGEST TEEE DrgadleTold. ol &xd BAiterIT v A e ires,

23

LOULBIDR PiTer PRESOVT oM Lelrlf tdesr Porb & Basicrer T TC

19

MiDR  ERociond) WNOTED OL DD IMOSTREAAL EPABAN KAAlIVT SLORE. LESS

THAL 6" 1a) DEETH AND  ConSIDERED Mo

EPA FORM -XXXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # _Tou0a - £315104 INSPECTOR_BEmo HA®SIS + Mo Grsas
Date _os/24/201

[mpoundment Name  sey P |

Impoundment Company _ s, sumr eneecny

EPA Region 7

State Agency (Field Office) Addresss 9o/ wwerw s7° sreeer
_kKapasas oty kS GElo)

Name of Impoundment _ Asw Powrs 4

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New  x Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCT]ON: oo, Fordp R Bomond &S*ﬂ/{qmubﬁwr 22 Rl Fost Pty

FRBomt PeauT Frior Su~tPs

Nearest Downstream Town: Name ..pae pasos. sa
Distance from the impoundment | .<c o 7 At

Impoundment
Location: Longitude 7/ Degrees _2¢ Minutes 48  Seconds
Latitude 4/  Degrees s7  Minutes _# Seconds
State g County rwo
Does a state agency regulate this impoundment? YES NO x (. ﬂﬁé‘ﬁéj" a'if:m:mm:
If So Which State Agency? ,ocwd  enwviRovsrensiAe Peciecrron) Abeocy (Discimece 0T

EPA Form XXXX-XXX, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental

losses.

¥  LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

r S : T4 A 0 w
Poypagenay TO THE AfH POOD S AR e ¢ ns i Tend T A TASCi AN PP T
- T ; TS
Aok o a0 ader (rkator THLE Asdy pASDR. e Vi BOnD a7, WolSES
TG 1o e ::Aacr(..w-r‘; e ATIEn (hn BESTATIONS TO ALAIOR. go)mreiPe sy
B e Bl A I e S s e ARELOT |

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

Wader or cew

Cross-Valley
Side-Hill
kx  Diked
Incised {form completion optional)
Combination Incised/Diked

Embankment Height pax ~ /0 feet Embankment Material snernr eneacinmm
Pool Area -~ o3 acres Liner ywkmow
Current Freeboard ~ & feet  Liner Permeability uwcwewso

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

/s Open Channel Spillway THARLZQIDAL HIANGL
Trapezoidal Fop Widih Top Widih
Triangular S g .
Rectangular NP S -
Irregular Botton

_ depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width b [
! \_om}/
Widih
®___ QOutlet

oo " .
-~ 35 inside diameter

Material Diameter
corrugated metal
welded steel
concrete

«__ plastic (hdpe, pvc, etc.)

x__ other (specity) Appirmawae cuner 70 AsH oD 2
15 A 12" PvL FiFE

Is water flowing through the outlet?  YES NO X
No Outlet
X __Other Type of Qutlet (specify) apprpone 127 ciP PAe o care Fpoa

A poioe | oo AsH Powi 4

The Impoundment was Designed By _unkwows, pecoed peawroas + pesae)

CocviatemaTs 07 Aviic: & T ¢ —t Fad

EPA Form XXXX-XXX, Jan 09



Has there ever been & fatlure at this site? YES NO x

If So When?

If So Please Deseribe . e

—_——————— - — ——r —— a—

EPA Form sxss-Kxx, Jan 0%



Has there ever been significant seepages at this site? YES NG x
If' So When? o _
IF So Pleasc Describe: o . _

EPA Form XKXXX-ZXK. Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

_NO_x

If 50, which method (e.g., piezometers, gw pumping,...}!

If 50 Please Describe :

EPA Form XX, Jan 09



US Environmental o)
Coal Combustion Dam Inspection Checklist Form Protection Agency _\@ 1

Site Name: &™ wmer Cereeance gmren  Date: os7/z4/ze
Unit Name: Asx Fewop 2 Operator's Name: accia~sm aroe@or i
Unit 1.D.: Hazard Potential Classification: High Significant (Tow.)

Inspector‘s Name Beian Havens & -h(#l" {-;mm

—
LT | i I ?

1. Frequency of Company's Dam Inspections? ol 18. Sloughing or bulging on slopas? £
2. Poel elevation (operator records)? Usdkeracta | 19- Major erosion or slope deterioration? <
3. Decant inlet elevation (operator records)? Uik kmagie | 20- Decant Pipes: _
4. Open channel spillway elevation (operator records)? ,__}A Is water entering inlet, but not exiting outlet? 5
5. Lowest dam crest elevation (operator records)? I AIELOAD Is water exiting outlet, but not enlering inlet? ~
6. If instrumentation is present, are readings . : s i

recorded (operator records)? "-J/A "-%‘c Is water exiting cutiet flowing clear? S

; 21. Seepage (specify location, if seepage carries fines,

7. Is the embankment currently under construction?® e and approximate ge rate below):
8. Foundation preparation (remove vegetation stumps, P
topsail in area where embankment fill will be placed)? | ==k From underrain? =
9. Trees growing on embankmeant? (If o, indicate : -

largest diameter below) x Al isolated points on embankment slopes? o
10. Cracks or scarps on crest? X Al natural hillside in the embankment area? .2
11. Is there significant settlement along the crest? * Cwer widespread areas? 4
12. Are decant rashracks clear and in place? .n_.‘.l‘,.",,-_i.| Frem downstream foundation area? >
13. Depressions or sinkholes in tailings surface or =S

whirlpool in the pool area? e Boils™ beneath stream ar ponded water? x
14. Clogged spillways, groin or diversion ditches? *> Around the outside of the decan pipe?
15. Are spillway or ditch linings deteriorated? Mf.4 22 Surface movemenis in valley boltom or on hillside? e
16. Are outlets of decant or underdrains blocked? o 23. Water against downstream toe? x
17. Cracks or scarps on slopes? ¥ 24. Were Photos taken during the dam inspection? s
Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

_Inspection Issue # Comments
2, 55,8 NE  PecoRbS OF ELEVATIONS AVAILIBLE™ AT THIS Fiader. Ate BESC D
DA At Al D BEce A AT Oona (%) bouty
1~ rToo
g LARCEST TREE DiAraaTeéld —~ 5 jocepr
‘9 MIMOR. ERe5/100 IOTED A DouiSTRER. Sco s, LESS THAD 6" So

ERPCS Al Coa) S DEelDy Afeadoid

23 LoLigeTDie Dyt FRESEOT AT MoRTE L NETST  POAID ABARchderIT TOE

EPA FORM XXX



(: I
U. S. Environmental Protection Agency Ty

=] T
&
%‘4-?‘“ mo‘tﬁé
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit # 3owa - 5315709 INSPECTOR Eriai>  Haveras
MATT AR A

Date os/24/20,

Impoundment Name _ Acy Boor 2
Impoundment Company  Ace juror croeea.y
EPA Region +

State Agency (Field Office) Addresss _ 90) wepry ™ <ipeeT
fAnSas cay, £S (el el

Name of Impoundment 4y Rop 2

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? i

IMPOUNDMENT FUNCTION: coenmx food ror Bomore ASk /144Po0mbapenct oo
waATEE. PUAPd D plord PrAaaT Frook So~PS

Nearest Downstream Town : Name cepae pavi bs
Distance from the impoundment e 140 s atice

Impoundment
Location: Longitude g/  Degrees 29  Minutes 46 Seconds
Latitude 4 Degrees _s9  Minutes ;2  Seconds
State ,oon County  crow
Does a state agency regulate this impoundment? YES NO x ( _ a;uT ’,;.’f’;;‘:::,";’-“i‘}
If So Which State Agency? oo as v ieonstmira. PRorecrion Acancy [Discmins

oLy

EPA Form XXXX-XXX, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

¥  LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause

loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

_LOSS o  LerE L TOCip a AT By svfeTery A5 O Fecn s wrES  LocATEO

= reig FACry :'r‘af.s; LD AFTTO o) By A770a0 0 pf A TS e INTEEE 24T aalits

—ERNS B ) At ) TSy shSer Frois AEEAS ,

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

DIKED

INCISED

Waler or cow

Cross-Valley

Side-Hill

Diked

Incised (form completion optional)

Combination Incised/Diked
Embankment Height pax « /o ?  feet Embankment Material _sarmres eniBammnsen
Pool Area -+ @.3s5 acres Liner uUntwooin)
Current Freeboard ~ 4 feet  Liner Permeability oo

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

MA Open Channel Spillway S AREAILAR
Trapezoidal Fop Width Top Width
Triangular o e % . =
Rectangular W '
Irregular fottann

= - Wiikth
——— depth . T IRREGULAR
bottom (or average) width Average Width
top width T I Depeh

x Outlet

= 24" inside diameter

Material Inside | Diameter
x__ corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet?  YES NO X

Mg No Outlet

U{:& Other Type of Qutlet (specify)

The Impoundment was Designed By wwiwownd - Beccab pRacwas & pDasicad
= Wi, fird

EPA Form XXXX-XXX, Jan 09



Has there ever been a lailure at this site? YES NO

If S0 When?

If S0 Please Describe : o

EPA Form XXXX-XXX, Jan 09



Has there ever been sigriticant seepages

ITSo When?

at this site?

IT" So Please Describe:

YES

NO  x

- -
—_— —_— - L —

EPA Form MOO0OLXXX Jan 08



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at {his site? YES

NO

[f s, which method (e.g., piezomelers, gw pumping,...)?

If so Please Describe :

EPA Form 20000200, Jan 09



US Environmental e E‘-

Coal Combustion Dam Inspection Checklist Form Protection Agency i : j
Site Name: 6™ srecer cmeesmoe sranons Date: o5/ 24/ 2011
Unit Name: a<y powap 2 Operator's Name: 4cc iar eaecy m
Unit I.D.. Hazard Potential Classification: High Significant CLow

Inspectors Name a?_;m Hm»gﬂs + M,W- é,mm

1. Frequency of Company's Dam Inspections? ISl cHeztuer 18. Sloughing or bulging on slopes? Fo
2. Pool elevation (operator records)? Uhakraeeoas | 19 Major erosion or slope deterioration? A
3. Decant inlat elevation (operator records)? U jcrdowans | 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? H;’A ls waler entering inlel, but not exiting outlet? s
5. Lowest dam crest elevation (operator records)? IR RS ERATA) Is water exiling outlet, but not entering inlet?
6. If instrumentation is presant, are readings 2 ;

recorded (operalor racords)? U/A ) A Is water exiting outlet flowing clear?

; 21. Seepage (specify location, if seepage carrias fines,

7. Is the embankment currently under consfruction? K and approximate seepage rate below):
8. Foundation preparation (remove vegetation stumps, A ,
topsoil in area where embankment il will be placed)? | ¥ "{ou2s3|  From underdrain? K
9. Trees growing on embankment? (If 3o, indicate x : P

largest diameler below) % Al isolated poinis on embankment slopes?
10. Cracks or scarps on crest? x Al natural hillside in the embankment area? 4
11. Is there significant settlement along the crest? " Cwer widespread areas? X
12. Are decant lrashracks clear and in place? ~ ‘,u, Fram downstream foundation area? ”~
13. Depressions or sinkholes in tallings surface or 2 3

whirlpool in the pool area? ¥ Boills" beneath stream or ponded water? £
14. Clogged spillways, groin or diversion ditches? W Around the outside of the decant pipe? '
15. Are spillway or ditch linings deteriorated? ».Jj.'q 22, Surface movemenls in valley bottom or on hillside? »
16. Are oullets of decant or underdrains blocked? e 23. Waler against downsiream loe? 'l
17. Cracks or scarps on slopes? ~ 24, Were Photos laken during the dam inspection? bt
Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

_Inspection Issue # Comments
2, 5,5 8 No BECoRDPs OF EtevATion)s &VArciBLE AT THis TimdE, Atc. BESGA)
DA IS APND Retopls WFERMATTIoA DESTROVIED wier) FArdT s
FeoopeD 1 Zeeo 8.
yi LARLGEST TREE DrArtaTER. —~ B 1nicHes
/1 M1 P0R. gR05ipat oTED oM THE  EXABAKErENT ScoPes forss THAD

6" ). UMCOMPACTED Free HAS Bemo PraceD oval A ToRTrew JIF THE Asers)

LRPEST OF 1HiE ErABAICuUOT (ABovE THE Polrtdc -:ﬂ:ﬁr} o e SHoelS EEcDiBed
CRAR A cTERAISTIEF,

EFA FORM XXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # fowa. s e 0f INSPECTOR Brrar> HAvos
Date _os/24/7c: ASATT ARDEEeA

Impoundment Name _ acyy moorn =

Impoundment Company _ Ace anm saioeey

EPA Region _ 7

State Agency (Field Office) Addresss 9o woerw <™ srecer
—KBRNSAS Ci7y, KS  GLIOf

Name of Impoundment _ 4sc moon 3

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? 3

IMPOUNDMENT FUNCTION: MMMMM
AMLPED  FRoAd PLAVT Feool SAES

Nearest Downstream Town: Name _ senae mariDs, .4
Distance from the impoundment __ , sec 72405 7 atrcs

Impoundment
Location: Longitude 7r Degrees 39  Minutes 42z Seconds
Latitude 4y Degrees 59 Minutes _+4  Seconds
State _ sowA County c.wa0
DA SARETT AOT MORIDAN
Does a state agency regulate this impoundment? YES NO x ( iy O SeARGE

If So Which State Agency? joesa  &Uv Lo i iiAe. PRoterro~) Aaadocy f’ OIS AARCE mmr)

EPA Form XXXX-XXX, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

_ x___ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
L0558 OF LiFE dogu s adoT BE =T Ay
ADTReen - To THE A9y Foons 4EE (e 7Ty 0 N FaParadt. fo 7 el RA Beao
TRACHS, ALsSC, *ranrtde wIATER AndD (L) AOC STORGN w) grds
Rav aricer . ——— T (PaeT oF A EArioGs

ANy AsmsT pogery Pesciy T g4 Totecace FRiox g Sacey TO THE ogoecwl

Loss@S Dye TO THE Flejry7ys LochTron) mrl EGR ATTION) TO tafOR

Ll ATE Cediiyy  AvdD  Ea i @roa NeAEr Tty s o Tref Aeg?Ts .,

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

CROSS-VALLEY

MPOUNOUEN T

DIKED

Water or cow

Cross-Valley
Side-Hill
X Diked
Incised (form completion optional)
Combination Incised/Diked
Embankment Height s «~ /0'  feet Embankment Material _sAer#er entsantonasor
Pool Area ~ 4 acres Liner uwinecon)
Current Freeboard -4 feet  Liner Permeability woknowsd

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

1Ja_Open Channel Spillway =~ MR TRIAHILLAR
TI’EP{':ZD idal Top Width Top Wikth
Triangular % e =

Depth Depth
Rectangular N Ve
IIT'ﬂgLIIHr E::E-:im
—_— depth ; RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width — I el
-« >
Wiklth
X Outlet

24" inside diameter

Material Diameter
corrugated metal
% welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet?  YES NO

Ma  No Outlet

:\J@ Other Type of Outlet (specify)

The Impoundment was Designed By uwkogein - Peeops phacoinins + Dezicad
i AT THiS Tinte (DESTROYEN 120 2008 chq}

EPA Form XXOO(-XXX, Jan 09



11as there ever boen a fallure at this site? YES _ NO

[f So When?

[f So Please Descrbe :

EFA Form XXXX-XXX, Jan U8



[{as there ever been significant seepages at thissite? YES _  NO_ <

It So When”

1T So Please Describe:

—_— - J—
— _— - J—
— — ———— o —— —_

EPA Farmm X000-200X,

Jan g



Has there cver been any measures undertaken to monitor/lowert
Phreatic water table levels based on past seepages or breaches
at this site? YES 0 NO _«

If so, which method (e.p., piezometers, gw pumping,...)?

If so0 Please Describe @

EPA Form XXXX-XXX, Jan 02



US Environmental R
Coal Combustion Dam Inspection Checklist Form Protection Agency k J,,I

Site Name: (™ sreeer— Gerseearnoe smros Date: os/24 /20
Unit Name: Ay Poor 4 Operator's Name: ace ra~>m
Unit 1.D.: Hazard Potential Classification: High Significant Cow>

Inspactars Nama E:E‘m.l-‘l HAVERLS _AnD Pﬂ-’f.i'_ éﬂmﬁx_d

1. Frequency of Company's Dam Inspections? v 'm“;f;:‘ 18. Sloughing or bulging on slopes? b
2. Pool elevation (operator records)? Uioieaeeons | 19 Major erosion or slope deterioration? "
3. Decant inlet elevation (operator records)? widkracpass | 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? M /Hr Is water entering inlet, but not exiting outlet? X
5. Lowesi dam crest elevation (operator records)? e I= water exiting outlet, but not entering inlet? X
6. If instrumentalion is present, are readings i e ) Jligu seond
eoreler] topafaior Teoondsys X Is water exiting outlet flowing clear? R
21. Seepage (specify location, if seepage carries fines,

7. Is the embankment currently under construction? X and approximate seepage rate below):
8. Foundation preparation (remove vegetation stumps, o
topsail in area where embankment fill will ba placed)? L e fErad e From underdrain® ¥
9. Trees growing on embankment? (If so, indicate ; F —— -

largest diameter balow) F .4 At isolated points on embankment slopes? ¥
10. Cracks or scarps on cresi? % At natural hillside in the embankment area? w
11. Is there significant settlement along the crest? " Ower widespread arsas? x
12, Are decant frashracks clear and in place? u‘f‘,‘ From downstream foundation area? rd
13. Depressions or sinkholes in tailings surface or W il

whiripool in the pool anea? % Boils" beneath stream or ponded water? x
14. Clogged spillways, groin or diversion ditches? o Around the outside of the decant pipa? X
15. Are spillway or ditch linings deteriorated? W) J,.:q 22, Surface movemeants in valley bottom or on hillside? x
16. Are outlets of decant or underdrains blocked? x® 23, Water against downstream toe? >
17. Cracks or scarps on slopes? b4 24, Were Pholos taken during the dam inspection? ~

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
212,58 A BEtoRD oF ELEVATIONTS AvAt B e AT s Tiete, Ace. DEsiGe) DEFco s Aol

BECOED thoFOR jrAATION) [ETROYETY it FPoAdT (145 Fiooo8D m) Feokl,

9 LARGEST TEEE D/AnETER ord) DOLuISTREA ScOFE™  § inoene™s

23 Frocd reda, B TRESEIT AT DowasTRENm EMBAOA(OT TO&

7 Adrad ro = B0 o) Toerd STREmMA £ Passkrdh T
Soper

e Flocd sleTER PRESNIT AT THE = LA

I FOEAATIEN) FoR THIS Gadald 5 CoRQREMTLY Aceio: DLE .

EPA FORM =XXXX



U. S. Environmental Protection Agency

g g
% g
A el pnu1*°¢
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit # foion - shiciog INSPECTOR Be4e HaveDs
I Gqenech

Date o5/24/20

Impoundment Name _Asx powons 4
Impoundment Company  acciapnc eveeay
EPA Region 3

State Agency (Field Office) Addresss 9oy woery 7™ sreeet

_EAvseas cirr, £5 2 CElof
Name of Impoundment _4su Ruoc 4

(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New ¥ Update

Yes No
Is impoundment currently under construction? s
Is water or ccw currently being pumped into
the impoundment? X
IMPOUNDMENT FUNCTION: <, 00 Ror me  sorosy ase/ s ucimesr e wams
P FRon{ Pomil FCORSPS
Nearest Downstream Town : Name _cepae pacios, 14
Distance from the impoundment  tees roan) 7 adiees
Impoundment
Location: Longitude 9, Degrees 29  Minutes 44 Seconds
Latitude 4« Degrees s<7 _ Minutes 4 Seconds
State ,pcup County  srwow
DAt 4R ST RGeS
Does a state agency regulate this impoundment? YES NO x ( R

If So Which State Agency? 2aa ower)

EPA Form XXXX-XXX, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental

losses.

¥ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause

loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

& T £ et T# A
A rar cn - O grde ARy POASDS ARE Load, TEXY T A PAREILDE,. LoT AMD BA oAl
5 Ty : E Ly e s

Bl ATiveEe y Sadde ¢ Fousnic THE Erouyowi,r jrjBade T poF A Flig o@c

iy Adosr oA BeEscoae T =~ : THE UM
[/ o = AR e .

T = AT ) e 7

A SATEIO s A Bl TD  pa RO IMAS AT Adesr oA ST T ARCTRS

EPA Form XXXX-XXX, Jan 09 5 2



CONFIGURATION:

Cross-Valley
Side-Hill
< Diked
Incised { form completion optional )
Combination Incised/Diked

Embankment Height ~ & feet Embankment Material &xnerrers arparocens—
Pool Area - 2 e acres Liner oo
Current Freeboard =~ & feet  Liner Permeability  ,ewocu

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

A/a _ Open Channel Spillway ~ 'RAFZOIRAL RIARGULAR
Trapezoidal Fop Widih Top Width
Triangular — R
Rectangular e s
Irregular B

Wigth
— depth " RECTANGULAR IRREGULAR
bﬂtmr_n (or average) width s,
top width _I sa ’_.
< -
Width
¥~ Qutlet
/5.6 ‘inside diameter
Material Inside | Diameter

corrugated metal
x_ welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet?  YES NO _ K

M/ No Outlet

/_‘fa- Other Type of Outlet (specify)

The Impoundment was Designed By gwinsio- ecops pRacics Ao Desgad

OIS i Anihiec Bk AT TrS TIAE (CXsTRoOw D 1a) oo g Fioop

EPA Form XXXX-XXX, Jan 09



1as there ever been a fallure at this site? YES

[f So When?

I So Please Deseribe :

-

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site”? YES

N

If S When? _
IF 50 Please Desenbe: _ i}

EPA Form XXXAX-XXX, Jan 09



Appendix B

Response Letter to the EPA’s Section 104(e) Request for Information
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™V ALLIANT . _
Allizn Energy Conpovate Senvices, ng
E N E RG Y Leqal Cepartment
200 First Sneed SE
P Box 351
Cedar Rapwds. 14 524060351

Céfice: 119, 7RE 4505
May 18, 2009 whww Elliantensegy. com

VIa OVERNIGHT DELIVERY

Mr. Richard Kinch

US Envionmental Protection Agency
Two Patomac Yard

2733 8. Crystai Dr.

5™ Floor: N-3738

Arlington, VA 22202-2733

RE: Response to Request for Information Under Section 104{e} of the _
Comprehensive Environmental Response, Compensation, and Liability Act

Diear Mr. Kinch:

On May 4, 2009, the Sixth Street Generating Station, a facility owned and operated by
Interstate Power and Light Company (“IPL"™), on whose behalf this response Is submitted,
received a “Request for Information Under Section 104{e) of the Comprehensive
Environmental Response, Compensation, and Liatnlity Act™ {(heremmafter “Request”™) from
the Usnited States Environmental Pretection Agency ("EPA"). EPA’s Request was
undated. EPA’s Request required a response within 1{) business days of receipt;
therefore, this response 1s imely filed.

EPA's Reguest seeks mformation relating (o Sixth Street Generating Station’s surface
impoundments or similar diked or bermed management unit(s) or management units
designated as landfills which receive liquid-borne matenal from a surface impoundment
used for storage or dispoesal of residuals or by-produsts from the cornbustion of coal,
including, but not licuted to, fly ash, bottom ash, boiler slag, or flue gas emission conirol
residuals. EPA seeks responses to ten specific questions set forth in Enciosure A to the
REequest.

This letter and the enclosed documents respond 1o EPA™s Request. [PL has made diligent
and good faith efforts to provide documents and information that are in its possession and
which I[PL could reasonably collect and prepare for production within the tme frame
allotted.
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Mr. Richard Kinch

Sixth Street Generating Station Response to EPA Request
May 18, 2008

Page 2

A, eneral Objections

Based on its review of and good-faith efforts to respond timeiy to the Request, IPL
wishes to note for the record thar it has several ohjections to the form and content of the
Request,

[PL objects to the Reguest on the grounds that it is unduly burdensome and overly broad,
seeks irrelevant information, is vague and unclear in its scope, requires legal conclusions
to be made, and is otherwise unreasonable, thereby exceeding EPA’s authority under
CERCLA Section 104{e).

TPL objects to the Request to the extent that it seeks information beyond the scope of
EPA’s authortty under Section 104{e) of CERCLA. Section 104{e) authorizes EPA to
request, upon reasenable notice, information er documents relating to the following:

1. Theidentification, nature, and quantity of materia)s which have been or are
generated, ireated, stored, or disposed of at 2 vessel or facility or transported to a
vessel or facility.

2. The nature or extent of a release or threatened release of a hazardous substance or
poliutant or contarmnant at or from a vessel or facility.

3. Information relating to the ahiiity of a person to pay for or 10 perform a cleanup.

IPL does not object to questtons relating to the (1) type and quantity of materials stored,
temporarily or permanently, in the surface impoundments and (2) nature and extent of
actual releases or threatened releases, however, IPL believes that the other questions in
the Request, e.g., structural integnity, dates of commissioning/expansion, PE
certifications. etc., are beyond the scope of EPA’s authority under Section 104{c).

IPL also objects to the extent that the Request seeks information (hat may be subject to
attormey-client privilege or other applicable pnvilege, or which constitutes protected
attorney work product, or which is otherwise not discoverabie.

Where the questions 1n the Request are vague, arnbiguous, overbroad, or beyond the
scope of EPA's CERCLA Section 104(e} authority, [PL has made appropnate and
reasonable efforts to provide responsive information to the best of its ability to interpret
the questiens. Subject to and without waiving its objections, IPL states that it 15
providing informanon at this tirne based on s review conducted 1n response (o the
specific itemns in the Request. In the event that [PL discovers additional responsive
material, it will submit such material to EPA as soon as reasonably possible.

Because EPA has requested that [PL respond (o this request within only 14 business days,
IPL has not had the opportunity to determine whether the responsive contents of this
letier constitute “confrdential business information,” as defined by 40 CFR Part 2,
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Mr. Richard Kinch

Sixth Street (Generating Station Response to EPA Request
May 18, 2009

Page 3

Subpart B. Therefore, with the exception of the lowa Departmem of Natural Resources
inspection report provided in response 10 item number 6 of EPA"s Enclosure A, [PL
requests that EPA treat this letter and the narrative responses within as “confidential
business information,”

Finally, [PL objects to the following phrase as vague, unelear, and ambiguous: “surface
unpoundment or sumilar diked or bermed management unit(s) or management units
designated as landflls which receive liquid-bome matexial for storage or dispesal of
residueal or by-products from the combustion of coal.” For purposes of this Request, [PL
interprets this phrase to mean;

1. Any surface impoundment that directly receives coal combustion by-products
{CCRB) in a hiquid-borne manner (1.e., water mixed with ash) from the coal
combustion process in the boiler, a5 well as any subsequent surface
impoundments through which this CCE and water mixturc may pass before the
water exits the CCB management units via the NPDES permmitted discharge point.
This includes current operating CCB managcment umts, as well as any surface
impoundrnents which historically received CCB and which still contain free
liquids.

2. IPL’s interpretation of this phrase does not include storm water retention ponds,
¢oal pile runcff retention ponds, cooling water pends, ete, which may centain
small incidental amounts of CCB which was transmitted via rain waters or as
fugitive dust. These ponds and impoundments were neither designed nor intended
for temporary or long-term storage or disposal of CCB.

B. Specific Responses to Ltems in Enclosure &

1. Relative to the National Inventory of Dams criteria for High, Sigoificant, Low, or
less-than-Low Hazard Potential, please provide the potential hazard rating for each
management unit amd indicate who established the rating, what the basis of the
rating is, and what federal or state agency regulates the unit{s), If the unit(s) does
not have a rating, please note that fact.

a. Ash Pond 1: Based on its review of readily available records and interviews with
long term staff, IPL has not identified that this pond was ever rated relative to the
“National Inventory of Dams” criteria by any federal or state regulatory agency.

b. Ash Pond 2: Based on its review of readily available records and interviews with
long term staff, TPL has not identified that this pond was ever rated relative to the
“National Inventory of Dams” criteria by any federal or state regulatory agency.
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¢. AshPond 3: Based on its review of readily available records and interviews with
long term staff, [PL has not identified that this pond was ever rated relative to the
“National Inventory of Dams” criteria by any federal or state regulatory agency.

d. Ash Pond 4: Based on its review of readily available records and interviews with
long termn staff, IPL has not identified that this pond was ever rated relative to the
“National Inventory of Dams” criteria by any federal or state regulatory agency

d

. What year was each management unit commissioned and expanded?

Ash Pond 1: [PL believes this pond was commissioned in the 193(s,
Ash Pond 2. TPL believes this pond was commissioned in the 1930s.

o K

o

Ash Pond 3: IPL believes this was pond commissioned in the 1930s.

P

Ash Pond 4: IPL believes this pond was cornmissionad im the 1930s.

3. What materials are temporarily or permanently contained in the umit? Use the
following categaries to respond to this question: (1) fly ash; (2) hottom ash: {3)
boiler slag; (4) flue gas emission control residuals; (5) other. If the management
unit contains more than one type of material, please identify all that apply. Also, if
vou identify “other”, please specify the other types of materials that are temporarily
or permanently contained in the nnit(s).

a. Ash Pond 1: Materals temporarily or permanently contained are
» Fhyash
= Bottom ash
» (oal Fines

= (Other: ash transport water, boiler water wagh, air heater wash (fly ash), storm
water runoit from plant site; plant floor drains, Coal Dumper Building; Interstate
380 Bridge Runoif: Cedar Lake Flood Waters from June 2008 Fiood; and boiler
blowdown (stearmwater).

b. Ash Pond 2: Matenals temporarily or permanently contamed are
» Flyash
= Bottom ash

» (Coal Fines
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s Cnther: ash transport water, boiler water wash, air heater wash (fly ash), storm
water runoff from plant sile; plant floor drains, Coal Dumper Building; Interstate
380 Bridge Runoff; Cedar Lake Flood Waters from June 2008 Flood; and boiler
hlowdown (steam/water).

c. Ash Pond 3: Materiais temporarily or permnanently contained are
= Flyv ash
= Botlom ash
« Coal Fines

e Other: ash transpert water, hoiler water wash, air healer wash (fly ash), storm
water runaif from plant site; plant floor drains, Coal Dumper Building; Interstate
380 Bridge Runoff; Cedar Lake Flood Waters from June 2008 Fiood; and boiler
blowdown (steam/water).

d. Ash Pond 4: Matcrials icmporarily or permanently contained are
= Fly ash
+ DBottom ash
e Other: ash transpert water, beiler water wash, air heater wash (fly ash), storm
water nuinoff from plant site; plant floor drains, Coal Dumper Building; Interstate

380 Bridge Runoff, Cedar Lake Flood Waters from June 2008 Flood; and boiler
blowdown (steam/water).

4. Was the management unit{s} designed hy a Professional Engineer? Is or was the
construction of the waste management {s) nnder the supervision of a Professional
Engineer? Is inspection and monitoring of the safety of the waste management
uait(s) under the supervision of a Professional Engineer?’

a2, AshPond l:

« Based on its review of readily available records, IPL is unable to determine
whether the pond was designed by a Professional Enginger,

*+ Based on its review of readily available records, IPL is unable 1o determine
whether the pond was constructed under the supervision of a Professional
Engineer.

a Ingpection and monitoning of the safety of the pond is not under the supervision of
a Professional Engineer.

b, Ash Pond 2:

« Based on its review of readily available records, [PL is unable to determine
whether the pond was designed by a Professional Engineer.
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+ Based on 1ts review of readily available records, [PL 1s unable to determine
whether the pond was constructed under the supervision of a Professional
Engineer.

» Inspecticn and monitoring of the safety of the pond is not under the supervision of
a Professional Engineer.

¢. AshPond 3

» Based on its teview of readily available records, TPL is unable to determine
whether the pond was designed by a Professional Engineer.

« Based on its review of readily available records, IPL is unable to determine
whether the pond was constructed under the supervision of a Professional
Engineer.

» Inspection and monitoring of the safety of the pond is not under the supervision of
a Professional Engineer.

d. Ash Pond 4

+« Based on its review of readily available records, iPL is unable 1o determine
whether the pond was designied by a Professional Engineer.

» Based on its review of readily available records, IPL is unable to determine
whether the pond was constructed under the supervision of a Professional
Engineer.

= [Inspection and monitoring of the safety of the pond 15 not under the supérvision of
a Professional Engineer,

5. When did the company last assess ar evaluate the safety (i. e., structural
integrity) of the management unit{s)? Briefly describe the credentials of those
conducting the structural integrity assessments/evalnations. Identify actions taken
or planped by facility personnel as a result of these assessments or evaluations, If
corrective actions were taken, briefly describe the credentials of those performing
the corrective actions, whether they were company emplovees or contractors. I the
company plans an assessment or evaluation in the future, when is it expected to
oceur?

a. AshPondl:

+ [PL conducted a visual structural mspoction on March 6, 2009,

» The assessment team inspecting the pond on March 6, 2009, consisted of a Civil
Engineer; Senior Environmental Specialist; and a Plant Manager with an
Engineering Degrec.
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« The March 6, 2009, inspection recommended some tree removal on the inside
portion of the berm and to momtor the seep along the railroad tracks to determine
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if it is coming from the ash pond. This work wall be accomplished by plant
personnel or contractors working under the direct supervision of plant personnel
by December 31, 2009

s [PL currently has no future assessment/evaluation formally scheduled, but has
developed an internal evaluation program which will include periodic
assessments,

b, Ash Pond 2:

« [PL conducted a visual structural inspection on March 6, 2009,

» The assessment teamn inspecting the pond on March 6, 2009, consisted of a Civil
Engineer; Senior Environmental Specialist; and a Plant Manager with an
Engineening Degree.

s  The March 6, 2009, inspection recommended some tree removal on the inside
portion of the berm and to moniter the seep zlong the railroad tracks to determine
if it is coming from the ash pond. This work will be accomplished by plant

personnel or contractors working under the direct supervision of plant personnel
by December 31, 2009.

« [PL cumrently has no future assessment/evatuation formally scheduled, but has
developed an intermal evaluation program which will inglude periodic
ASSEssMments,

c. Ash Pond 3:

s TPL conducted a visual structural inspectton on March 6, 2000,

» The assessment team inspecting the pond on March 6, 2009, consisted of a Civil
Engineer; Senior Environmental Specialist; and a Plant Manager with an
Engineenng Degre.

¢ The March 6, 2009, inspection recommended some tree removal on the ingide
portien: of the berm. This work will be accomplished by plant personnel or
contractors working under the direct supervision of plant personnel by Decemnber
31, 2009,

o [PL currently has no future assessment/evaluation formally scheduled, but has
developed an intemal evaluation pregram which wall include penodic
assessments.

d. Ash Pond 4:

# [PL conducted a visual structural inspection on March 6, 2004,

» The assessment team inspecting the pond on March 6, 2009, consisted of a Civil
Engineer; Sentor Environmental Specialist; and a Plant Manager with an
Engneenng Degres.
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¢ The March 6, 20059, inspection identified no items/Issuss reguinng action.
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o [PL currently has no future assessment/evaluation formally scheduted, but has
developed an internal evaluation program which will inglude periodic
453e55Ments.

6. When did a State or a Federal regulatory official last inspect or evaluate the
safety (structurai integrity) of the management unit(s)? If vou are aware of a
planned state or federal inspection or evaluation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department which
conducted or is planning the inspection or evaluation.

Please provide a copy of the most recent official inspection report or evaluation.

a. AshPond1:

s Thispond is part of a wastewater management unit subject ta an NPDES permit.
The Towa Department of Natral Resources performed a Facility Wastewater
Inspection on May 24, 2007, The inspection report does not include an evaluaton
of the structural integnty of the pond.

» IPL is not aware of any planned state or federal regulatory agency future
inspection to evaiuate the safety (structural integrity) of this pond.

+ A copy of the iowa Depantment of Natural Resources Facility Wastewater
Inspection report is attached for your awareness.

b, AshPond 2

a  This pond is part of 2 wastewater management unit subject to an NPDES permit.
The lowa Depariment of Natural Resources performed a Facility Wastewater
Inspection on May 24, 2007, The inspection report does not include an evaluaiion
of the structural integrity of the pond.

e IPL is nol aware of any planmed state or federal regulatory agency future
inspection to evaluale the safely (structural integrity) of this pond.

s A copy of the Jowa Department of Natural Resources Facility Wastewater
Inspection report 18 attached for your awareness.

c. AshPond 3:

»+ This pond 1s part of 4 wastewater management unit subject to an NPDES permut.
The Iowa Department of Natural Resources performed a Faciliy Wastewater
Inspection on May 24, 20067. The inspection report does not include an evaluation
of the structural integrity of the pond.

e IPL is not aware of any planned state or federal regulatory agency future
inspection to evaluate the safety {structural integrity) of this pond.

= A copy of the [owa Department of Natural Resources Facility Wastewaler
[nspection report is attached for your awareness.
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d. Ash Pond 4:

* This pond is part of a wastewaler management unit subject to an NPDES permil.
The Iowa Department of Matural Resources performed a Facility Wastewater
Inspection on May 24, 2007 The inspection report does not include an evaluation
of the structural integrity of the pond.

» IPL is not aware of any planned state or federal regulatory agency future
mspection to evaluate the safety (structural integrity) of this pond.

* A copy of the lowa Department of Natural Resources Facility Wastewater
Inspection report is attached for your awareness.

7. Have assessments ot evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past vear uncovered a safety issue(s) with
the management unit(s), and if so, describe the actions that have been or are being
taken to deal with the issue or issues.

Please provide anv documentation that you have for these actions.

a. Ash Poud 1: There have been no assessments, evaluations, or inspections by a state
or federal regulatory agency within the past year.

b. Ash Pond 2: There have been no asscssments, evaluations, or inspections by a state
ot federsl regulatory agency within the past year.

c. Ash Pond 3: There have been no assessments, svaluations, or inspections by a state
or federal regulatory agency within the past vear,

d. Ash Pond 4. There have been no asscssments, evaluations, or inspections by a state
or federal regulatory agency within the past year.

8. What is the surface area (acres) and total storape capacity of each of the
management units? What is the volume of materials currently stored in each of the
management unit(s). Please provide the date that the volume measurement was
taken. Please provide the maximam height of the management unit(s). The hasis for
determining maximum hkeight is explained later in this Enclosure,

i Ash Pond 1
s Surface area: (.d5acres
+ Total storage capacity: 10,900 cubic yards; measurement date — April 2009,
»  Volume of materials stored: 5,810 cubic vards; measurement datc ~ Apnzl 2009,
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s Maximum height of management umt: 15 feet
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b. Ash Pond 2:
« Surface area: 0.52 acres.

» Total storage capacity: 12,600 cubic yards; measurement date — Apri] 2009.
+  Volume of materials stored: 6.750 cubic yards; measurement date — Apnil 2008.
» Maximum height of management unit: 10 feet
c. Ash Pond 3.
o Surface area: 4.04 acres.
s Total storage capacity: 65,200 cubic yards; measurement date — April 2009
+  Volume of matenials stored: 13,000 cubic yards; measurcment date — Apri] 2009.
=  Maximum height of management umit: 10 faer
d. Ash Pond 4:
e Surface area: 3.18 acres.
» Toual storage capacity: 51,300 cubie yards; measurement date — April 2009.
« Volume of materials stored: 20,500 cubic yards; measurement date ~ April 2009,
«  Maximum height of management unit: 15 fect

9. Please provide a brief history of known spills or unpermitted releases from the
unit within the last ten vears, whether or not these were reported to State or federal
regulatory agencies. For purposes of this question, please include only releases to
surface water or to the land {do oot include releases to groundwater),

a. Ash Pond 1: IPL is not aware of any known spills or unpermitted releases from this
pond within the past 10 years. For purposes of this question, all discharges exiting
the pond via the discharge point governed under the NPDES permit, including any
water quality exceedances, are inferpreted to be “permitted releases™

b. Ash Pond 2: IPL is not aware of any known spills or unpermitted releases from this
pond within the past 10 years. For purposes of this question, all discharges exiting
the pond via the discharge pomnt governed under the NPDES permut, including any
water quality exceedances, are interpreted to be “permitted releases™.

c. Ash Pond 3: IPL is not aware of any known spills or unpermitted releases from this
pond within the past 10 years. For purposes of this question, all discharges exitmg
the pond via the discharge point govened under the NPDES permit, including any
water quality exceedances, are interpreted to be “permitied releases™.

d. AshPond 4: TPL is not aware of any known spills or unpermitted releases from this
pond within the past 14 years. For purposes of this question, all discharges cxiting
the pond wvia the discharge point governed under the NPDES permut, including any
water quality exceedances, are interpreted 1o be “permitted releases™.
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1. Please identify all current legal owner(s) and operator(s) at the facility.

& The Operator is: Interstate Power and Light Company

« The Owner is: Interstate Power and Light Company

C. Confidentiality of IPL’s Response.

Ag noted above, IPL requests that EPA treat the information submitted herein as
“conftdential business information”.

Please find attached the affidavit of John Largen, Vice President-Cieneration, that is being
submitted with this response to the information request. Please feel free to contact me at
(319} 786-4686 if you have any guestions concerning this responsc.

ery truly yours,

Nl D e }/A(/

Daniel L. Siegfried /
Managing Attomey

Enclosure: Iowa DNR Wastewater Comphance Inspection Report dated June 18, 2067,
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Certtflcation

1 cartify that the inforration containad i this response 1 EPA’s request for information
and the accompanying decuments is, based on my parsenat beiief and my knowledge of
the actions taken o responé 1o the information request ard subject 1o the explanaiian that
tollows, tae, accurats, and complete. Tae responsa points out ambiguities and other
Jifficulties tn responding Lo the request, and where that s tue, & pood faith effort has
heer made lo provide information that 18 reasonably avaiiable and regponsive o the
request. As to the portions of rnis r2sponse for which I cannot parsonally verify their
accuracy, I certify undsar cenalty of law tnat this response and all attachments were
prepared in accordanse with 2 syster: designed to reasonably assure that quaified
persornef properly gather amd evaluate the information submitted. Based on my fnquiry
ofthe person or persons who manage the system, those persans direct]ly responzibie for
gathering the information, the informartion sabmitted is, ‘o the hest of iy knowledge,
true, aceurats, and cornplete. [ am aware that there are significant peraities for
sabmitting false infommation, including the nossibility of fines and impriscament for

knowing vinlatlons.
b
Sigaature: - -

Name: | John O Larsen

Title;  Wice President - Creneration




Appendix C

Documents Provided for Review -
Ash Pond Slope Stability and Hydraulic Analysis 6™ Street Generating Station
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aether

August 4, 2011

Mr. William Skalitzky 154.015.001
Alliant Energy

4902 N. Biltmore Lane

Madison, W1 53718

Re:  Ash Pond Slope Stability and Hydraulic Analysis
6" Street Generating Station — Cedar Rapids, lowa

Mr. Skalitzky;

Aether DBS, reports our findings from the Ash Pond Slope Stability and Hydraulic Analysis
performed for the 6™ Street Generating Station. The purpose of the study is evaluation of the stability
of the former ash settling ponds under 100-year storm flow and for both seismic and rapid drawdown
induced loadings. The analysis is based on existing data on the generating station subsurface
conditions, ash pond embankment conditions, and surface drainage arrangements plus new data on the
materials of construction in the pond embankments. The data pertinent to the evaluation is provided in
the attachments.

The ash pond is capable of containing a SCS Type Il, 24-hour, 100 year storm without overtopping.
The outer embankment of the ash pond has more than an acceptable factor of safety of 1.5 for static
stability and exceeds the acceptable standard of 1.0 for pseudo-static earthquake stability. The pond
embankments are constructed primarily of ash and slag with clay fill over the ash and slag at 3 of the 5
geoprobe soil borings. The generating station is not operational and the only flux of water elevation in
the ponds is from rainfall obviating the need to assess rapid drawdown.

Background
The Sixth Street Generating Station is located on the shores of Cedar Lake within the city limits of
Cedar Rapids, lowa. Operations began on site in 1888 as a town lighting plant.

The Sixth Street Generating Station is a non-operating fossil-fueled electric generating station
consisting of five units. Unit “1/2” (10.0 MW 1921) is retired in place. Units “3/4” (10.0 MW 1925),
“5/6” (10.0 MW 1925), “7/8” (15.0 MW 1945), and “9/10” (28.7 MW 1950) can be coal or natural gas
fired units.

The facility experienced extensive flood waters up to 6 feet high on the main floor of the plant as a
result of the Cedar River cresting at over 31 feet on June 12, 2008. Consequently, the generating
station was damaged and is not currently producing steam or electricity. There are no plans by




Interstate Power and Light to resume operations and the Ash Ponds are no longer in use to settle
bottom ash. The site is staffed by a skeleton crew during normal business hours.

Drainage

Storm water discharges into Cedar Lake, except for the dumper building and plant sumps which is
currently piped into the ash ponds starting at Pond 2. Pond 1 (which is connected to Pond 2) is not
currently in use. Both Ponds 1 and 2 are small ponds that were routinely dredged every 1 to 2 years for
bottom ash removal. The configuration of all four ponds and their proximity to the generating station
is shown on Figure 1.

The outlet for Pond 2 flows into Pond 3 whose outlet flows into Pond 4. The effluent from the fourth
pond is discharged under an NPDES permit to wetlands that drain northeast under the railroad
embankment to nearby Cedar Lake. The 1380 highway has drains that discharge directly into the pond
system.

All four ash ponds are grouped together east-northeast of the generating plant between the raised
railroad yard leading to the generating station along the shore of Cedar Lake and the natural bluffs
along the edge of the flood plain, Figure 1. The ponds are filled on low ground adjacent to the natural
bluffs and the embankments are approximately five foot higher than the railroad grade fill between the
ponds and Cedar Lake. Since the pond embankments are higher than the immediate surrounding area,
very little, if any, surface water runoff drains into the ponds.

Hydrology and Hydraulics

On June 21, 2011, Aether DBS observed Pond 2 with approximately two feet of freeboard. Pond 3, the
largest pond, had freeboard varying from 2 to 5 feet with little water flow, if any, entering from pond

2. Pond 4 had approximately 5 to 6 feet of freeboard and was neither receiving nor discharging any
water. The bypassed Pond 1 had approximately ten feet of freeboard.

Pond 2 was observed briefly receiving inflow once by the Aether DBS field representative while on
site June 21st. The pond embankments are approximately ten feet above normal Cedar Lake elevation
of 721 feet (based on ten feet of freeboard in Pond 1 with no source of inflow). Because sand
underlies the site, the outflow from the ponds is likely by seepage into the ground water table under the
site. Runoff from the 1380 highway was assumed to be 100% of the highway covering the site.

A 100-year, SCS Type Il, 24-hour storm for Linn County, lowa is 6.5 inches of precipitation®.

Ignoring all outflows, the entire volume of the storm would be contained in the Ash Ponds with at most
0.5 foot water elevation increase in the ponds. The ash sluicing system is not operating and sump water
from the car dumper building and the plant (just 21 gallons per minute on average during 2003 when
the plant was still operating, Attachment A) is discharged to the ponds. Therefore, the ponds in

! United States Department of Commerce, Rainfall Frequency Analysis of the United States,




combination will store the 100-year storm for later exfiltration without overtopping of the
embankments.

Investigation Activities

Details for the construction of the (circa 1930s) ash pond are unavailable. Consequently, Aether DBS
installed five soil borings on the ash pond embankments. The new boring logs are enclosed as
Attachment B. The locations of the borings are indicated on Figure 1.

All five borings show fill from the top of the embankment to a depth from 17 feet to 24 feet. Native
soil under the fill was identified as sand (SP or SW) with a thin clay or peat layer present in some of
the borings at the native soil interface.

The fill in all five borings was identified as Ash / Slag with a few thin rubble layers and two sand fill
layers. Three of the borings showed clay fill at the surface over top of Ash /Slag:

Boring Surface Clay Fill Thickness
SB-2 7
SB-3 4.5’
SB-4 4.5

Cone Penetrometer Tests (CPTs) were also performed at three locations as shown on Figure 1. Two
CPTs were performed near Geoprobe borings and one CPT (CPT-3) was performed between CPT-1
and CPT-2. CPT-2 encountered shallow refusal at only 5.5-feet whereas CPT-1 and CPT-2 reached
30-feet and 32-feet respectively (the typical limit of the test equipment). The CPT results indicate that
the alluvial sands found under the fill are dense, Attachment B.

A previous sub-surface investigation? in 2002 consisted of five borings all drilled from the existing
basement floor elevation in the generating plant, Attachment C. The investigation found fill to a depth
of 1.2’ to 10.5° below the top of slab. Below the fill, weathered dolomite rock was found in the four
borings that were rock cored.

Ash Pond Embankment Stability

The four ponds are part of a fill structure extending from the natural rock bluff found under the
generating station and the nearby hospital and include the fill along the shore of Cedar Lake installed
to support the railroad access to the generating station. Consequently, the ponds are incised for the
most part into the larger filled area. For example, the top of the embankment is approximately 30 feet
wide and 6 feet above the railroad yard at SB-5. At CPT-3 the embankment measures approximately
18 feet wide and is 3 feet high. The most critical embankment is along the southwestern edge of Pond

2 Subsurface Exploration, Proposed Pulverizer Additions, 6™ Street Power Plant, Cedar Rapids, lowa,
by Team Services, October 7, 2002




4 because the embankment is approximately ten feet above the low ground where Pond 4 drains to
Cedar Lake (approximate top elevation equals 731-feet based on the USGS Topographic Map and
Google Earth, Attachment D).

Two dimensional limit equilibrium slope stability analyses were performed on a conservative idealized
cross-section that corresponds to the ash pond’s outer embankment at SB-3, Figure 1. A steep one to
one side slope was assumed with a measured crest width of fifteen feet. The inside ash pond slope was
estimated as two to one with a height of fifteen feet above the bottom of the pond including four feet of
stored material.

The idealized soil profile is based on SB-3 but the two adjacent borings, SB-2 & SB-4, are both
similar. Conservative strength parameters were assigned as follows:

Depth Range Material Strength
-5 Clay C =500 PSF
5 - 20’ Ash / Slag © =28 degrees
20" + Sand (SW) ® =32 degrees

Program STABL5M (1996) from Purdue University® was used to analyze hundreds of potential slip
surfaces for each loading case. The program calculates a factor of safety based on the ratio of the
driving forces to the resisting forces along each potential slip surface. A calculated factor of safety
greater than one indicates stability along the surface analyzed.

Only two loading cases / failure scenarios were analyzed because the pond is partially incised limiting
drainage potential and the top five feet of the embankment is composed of clay. (Clay soils cannot
drain quickly; hence short term seepage forces are not a concern.)

1.) Static Conditions — Five feet of freeboard assumed based on observations of 5 to 6 feet of
freeboard. The ground water surface is conservatively assumed to reach lake level at the toe of
slope. The elevation of the toe of slope is also assumed to be at lake level, the lowest possible
level for surface water drainage to the lake.

2.) Earthquake Conditions - The small ponds at the 6™ Street Generating Station do not pose a
significant risk and contain minimum volumes of coal combustion residue. The procedures of
FEMA?* suggest that the structure rates as a low risk dam. For low risk structures, a probability
of 10% in 50 years (return period of 475 years) is an acceptable standard. Consequently, a
pseudo-static earthquake analysis was completed using the effective peak ground acceleration

% STABL User Manual, By Ronald A. Siegel, Purdue University, June 4, 1975 and STABLS5 ...The SPENCER Method of
Slices: Final Report, By J.R.Carpenter, Purdue University, August 28, 1985
* Federal Emergency Management Agency, “Federal Guidelines for Dam Safety”, May 2005




for a 475 year return period”. With dense alluvium under the site and a shallow top of rock
surface, a Site Class “D” was selected for soil amplification giving a probable maximum
horizontal earthquake acceleration of 0.024g for the ash ponds (attachment E). The vertical
earthquake force is specified as %/5 of the horizontal earthquake force®.

The ten most critical potential failure surfaces for each loading case are shown in Attachment F. The
lowest Factor of Safety for each case is:

Embankment Stability Loading Case Minimum Factor of Safety
Static Conditions 1.6
Earthquake Conditions 1.5
Rapid Draw Down NA

Conclusion

The Ash Ponds will contain a 100-year 24-hour storm without overtopping.

The stability of the outer Ash Pond embankment adjacent to the wet lands has more than an acceptable
Factor of Safety of 1.5 for static conditions’. The outer embankment also shows a Factor of Safety
greater than the normally acceptable standard for Earthquake loading (factor of safety greater than 1.0
indicating no unacceptable displacement).

Respectfully Submitted,

. g .
e O e

Thomas C. Wells, P.E.

=2

Timothy J. Harrington, P.E.

® U.S. Army Engineer Research and Development Center, Vicksburg, MS., “DEQAS-R: Standard response spectra and
effective peak ground accelerations for seismic design and evaluation” Yule, D. E. Kala, R., and Matheu, E. E. (2005),

® N.M. Newmark and W.J. Hall, “Procedures and Criteria for Earthquake Resistant Design”, Building Science Series No.
46, National Bureau of Standards, U.S. Dept. of Commerce, Washington, D.C., 1973

" USACE, "Engineering Design Slope Stability, EM 1110-2-1902”, Table 3-1
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6th Street Generating Station Water Usage - 2003

Source: Interstate Power & Light Company
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6th Street Generating Station Water Usage - 2003
38887-3.21

Cedar Lake

Cooling Water Intake Structure

58.73 MGD

Units 4, 7, 8 -

0.49 MGD

Condenser Cooling

s seong,

0.81 MGD

h 4

contact cooling water.

Storm Water from
Roof Drain System

Ash pit cooling
water, bearing
.| cooling water, boiler

»

seal water, floor
sumps, ash sluicing
water

Storm Water from Track Hopper
Sump & Fly Ash Loading Area

0.03 MGD

Outfall 005

) 4

f 1ﬁ’ﬁﬂﬁ GRD (acr)

(continuous

4360 gnllnnc once per week

blowdown)

CO, Injection

Boiler

| City Water{1.0 MGD

Demineralizer
System

A 4

(boiler bottom blowdown)

.| Boiler Water

Blowdown

A

-
P

0.93 MGD

=@ 58.73 MGD

@ 0.84 MGD

Cedar Lake

Makeup Tank

Demineralizer

0.068 MGD

» Regeneration
Waste

4000 GPD (est.)

Non-Return Steam
System

Sanitation System

Based on 2000 - 2003 Discharge Monitoring Reports
Actual max flow rates are higher

Source : Interstate Power & Light Company
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6th Street Generating Station

Water Flow Diagram
Post Flood 2008 0 MGD o Turbine Units 4, 7, 8 - 0 MGD o 0 GPM
Condenser Cooling Water Outfall 001
Storm Water from Roof
Drains
\(,)voillng Bearing cooling and air heater l ﬁ
Cedar Lake <5 MGD__|\Water 0.49 MGD »|  non -contact cooling water 0 GPM
Intake . Outfall 005 0.50 GPM
Structure \_/ ’
T
0.49 MGD : co2 Storm Water from Track Hopper
' ! Injection Sump/ Flyash Loading Area/I380
1
¥
Ash pit cooling water, bearing
051 D ooing wler, boler st watc , Ash pond
> ps. 9 > system Outfall 002
A LY Boiler Blowdown from all Boilers
0.346 MGD Max =777 77 T ! 0.01 MGD |0.016 MGD Package Boiler
City of Cedar Rapids ! [aEoTerwvarer |
) akeup Tank and 0.93 MGD Non-Return
Water Supply ——————»{Reverse Osmosis »| Demineralizers ac%(;ée %oners > Steam System

1)
2)

3)

5)

City of Cedar
Rapids POTW

Created: 12/2008
—————— » - Future Discharge Point Location or Addition By: Bill Skalitzky
Boiler blowdown from coal fired boilers to intake structure not shown
Estimated rate is approximately 5,000 gallons per week
Package Boilers Ratings: 2 @ 75,000 Ib/hr; 1 @ 150,000 Ib/hr; 1 @ 250,000 Ib/hr
Once 7/8 & 9/10 coal fired boilers become operational, the two 75,000 Ib/hr boilers will be shut down
Outfall 005 will contain only storm water until the coal fired units are brought on-line.

Cedar Lake
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Boring & CPT Logs

Source:
CABENO Environmental Field Services, LLC, June 21, 2011
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CABENO

BORING LOG

N NOT SURVEYED
CLIENT: Aether dbs COORDINATES: , , </ gyyin
; : PROJECT:Alliant 6th St. BORING NO.: SBI
Ervionmental Field Services, LLC bl a3
= = LOGGED BY: John Noyes
z = =
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; : a . .
z z E g CHECKED BY:  Chris Sullivan
-4 - < £
= 2 g = S z - DATE BEGAN:  06-20-11
< = | ] = PN z 3
2218 | 2 Z o E = = DATE FINISHED: 06-20-11
= = ¢ 5}
HEEE = 5 ¢ 2 £ = GROUND SURFACE ELEVATION:
g = [([2al 2 - = e = ]
= z & = ~ 5 Z DESCRIPTION
R 21 2 = = < I~
= T T O . —._
S Ry GRAVEL; light brown to black; well graded; fine
: : : : 5 \ to coarse; dry. (Fill) /
1 ' ' ] - e e N s S
SP1 3.5'/8' : : : : 18 ASH/SLAG; brown to black:_well g;aded; fine to
S : : : : coarse grained:; dry to moist. (Fill)
O o0 T 0 ~
D | e s @ 4.5' grades fine, poorly graded.
1 I 1 ]
= 11 el @ 6' grades wet, very soft.
p S o RO Bk
] ] I 1
SP2 4'/8 : - : |
] 1 ] 1
] ] 1 ] e
1 ] 1 ' £
oo By Rl i -1 @10' to 15', very soft, no hammer used, push
m i e only, no recovery.
1 1 1 1 E
] ] 1 )
sp3 |0/ AEER"
1 i 1 |
1 1 ] ] —
1 1 i t
[ t ] 1 - _.l
1 1 ] ]
1 ] ] 1 =
: : : : CLAY; dark gray to black; low to high H
TR plasticity; wet. (CL)
SP4 | 38" b s o8 L
| : : : : SAND; gray:; medium grained; poorly graded; wet.
! 1 i 1 t I~ (sp)
I 1 ] - "
[ U =S i
t 1 ] 1 [
0 B0 T O% i
[ 1 t ] * * 9 e
! ! ¢ y B ...a.c.o
SPS | 2.58'/8 ol o I
! ! ! { ...o.n..
[ i I 1 - ® & s o
] ] I 1 * & & @
Poror o
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R I
1 1 ] 1 — .‘......
’ SP6 | 1'/5' =iyt L
1 1 ] 1 - & & e
‘ ! | ) 0 ot .....l..
1 ] 1 1 e o o @
Fo e S 3
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] I 1 i — .l...'.. graded.
i : ] 0 » L] - -
DS | S¥ovo o
] 1 i 1 « s @
SP7 §'/8 ¥ & L 93 B oD br s e
D O B 5%076%0
1 1 1 ] - & »
| ) 0 0 i ........
R
| ] 1 1 t
{ 1] ] ¢ 1 —
I : U S D Bottom of boring @ 36'
I 1 1
: : : : Boring advanced W/ Geoprobe Model 6610DT using
i 10 .4 60-inch Macrocore sampling system. Boring
ol backfilled to groundsurface w/ bentonite chips on
| B % . & A_l__ 06-27-11.
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CABENO

BORING LOG

N NOT SURVEYED
CLIENT: Aether dbs COORDINATES: . \ o+ corvEVED
- . - PROJECT:Alliant 6th St. BORING NO.: SB2
Environmental Field Semvices, LLC S e
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= P —0 —
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: : : : i plasticity; moist; trace slag, sand & gravel.
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] [} t ] -
1 ] ] ]
o
1 ] ] ]
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o graded; wet. (SW)
Voo =3
1 ] i ]
: : : : i Bottom of boring @ 30°'
[} ] ] ] -
: : : : Boring advanced W/ Geoprobe Model 6610DT using
oo o 60-inch Macrocore sampling system. Boring
: : : O # backfilled to groundsurface w/ bentonite chips on
]
.S R - 06-21-11.




BORING LOG

CABENO

N NOT SURVEYED
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W i b CLAY; olive to black; non-plastic to low
: : : : i plasticity; moist; trace slag, sand & gravel.
I L TH L (Fill)
SP1 58 RO |
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] ] 1 ]
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] 1 | ] I~
I 1 ] i
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t 1 1 t
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1 ] 1 t
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1 ' 1 ]
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| T [ | Ir
SP4 | 0.5'/5 T i
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) I 1 1 . e o o o
I 1 ] I . '.o.o.
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| I 1 ] 1 - ...-...'
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I 1 1 1 « @ o
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o 1 MR setelet
Y
] ) 1 i
: : g : & Bottom of boring @ 30°
[ | L
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c ABENO BORING LOG
N NOT SURVEYED

CLIENT: Aether dbs COORDINATES: | <\ gvirin
- ' - PROJECT:Alliant 6th St. BORING NO.: SB4
Environmental Field Services, LLC =i by
- = = LOGGED BY: John Noyes
_ S E 5 EDITED BY: John Noyes
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= = S = -
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CLAY; brown; non-plastic to low plasticity:
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SP1 58 N

@ 3.5' is an 8-inch concrete rubble layer.
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* .
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B,

PEAT; brown; non-plastic; dry to moist. (PT)

SP6 | 38

°| Clayey SAND; gray; fine grained; poorly graded:
*l wet. (sSP)

Bottom of boring @ 30°'

Boring advanced W/ Geoprobe Model 6610DT using

- 60-inch Macrocore sampling system. Boring

4 backfilled to groundsurface w/ bentonite chips on
06-21-11.
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c ABENO BORING LOG

N NOT SURVEYED
CLIENT: Aether dbs COORDINATES: - \ 7 cRVEYED
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0
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dry. (Fill)
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S L 1
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SP3 3'/5 L
L -1
SP4 0/8 &
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“e*.%.".l saND; black; fine grained; poorly graded; wet.
P —DHe o o o )
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*.°,°.°.]¢ 28' grades fine to coarse, well graded.
| J
0 Bottom of boring @ 30'
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= 60-inch Macrocore sampling system. Boring
| backfilled to groundsurface w/ bentonite chips
06-21-11.
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Depth (ft)

Northing: Date: 21/Jun/2011

Applied Research Associates, Inc.
South Royalton, VT 05068 Easting: Test ID: cpt1
" 802-763-8348 Elevation: Project: Alliant

cpt@ned.ara.com Client: Aetherdbs
WWW.ara.com Job Site: 6th Street
Sieeve Stress Tip Stress COR Pore Pressure Blow Count
10 (psi) (0] (psi) 3000 -5 (pst) 40 o} (blows/ft) 40
(0]
' 1E1 " " 63235083} 0000000000000400000000} ' € - ]
] B 2] L
= _‘; -4 Sands 3l
i _§ i Sand Mix T
] -4 4 i
- w Sands -
1% 4 1,
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4 B .
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1 Sand Mix ]
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_j £ | clays =i Fp
B - -] Gr Sand B
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= [+ T Sands 7
e - — - 21
— — - — 28
. 3 8] E
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Maximum depth: 29.68 (ft)

Test 1) cptt
File A21U101C ECP



Depth (ft)

N

N

Applied Research Associates, Inc.
South Royalton, VT 05068
802-763-8348

cpt@ned.ara.com

www.ara.com

Northing: Date: 21/Jun/2011
Easting: Test ID: cpt2
Elevation: Project: Alliant
Client: Aetherdbs

Job Site: 6th Street

Sleeve Stress

Tip Stress COR

10 (psi) o (psi) 3000
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21

28
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-------

L 1 1 1 1 1
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Maximum depth: 5.53 (ft)

Pore Pressure

Biow Count

Y (psi) 100 0  (blowsit) 40
T T T T T 83333083]000000000000030000000¢ T T T o
F -1 VS Fine Gr B
- -1 -
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B 1 [ g
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Test ID: cpt2
File: A21U1102C ECP
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Applied Research Associates, Inc. | Northing: Date: 21/Jun/2011

’\ South Royalton, VT 05068 Easting: Test ID: cpt3
\ ’ 802-763-8348 Elevation: Project: Alliant

cpt@ned.ara.com Client: Aetherdbs
WWW.ara.com Job Site: 6th Street
Sleeve Stress Tip Stress COR Pore Pressure Biow Count

10 (psi) 0 (psi) 2000 -5 (psi) 50 o (blows/ft) 40
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Maximum depth: 32 09 (ft)

Test 1) cptd
Fle A21U1103C ECP
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TEAM Services

Sail, Environmental and Malerial Consultants

Oetober 7, 2002

Alliant Energy
200 1" Street S.E,
Cedar Rapids, 1A 52406

Atn: WMitch Meyers
Project Engineer

Re:  Subsurface Exploration
Proposed Pulverizer Addilions
6™ Street Power Plant
Cedar Rapids, lowa
TEAM No. 1-1087

[ear Mr. Meyers:

We have completed the subsurface exploration for the proposed pulverizer additions ta be
constructed for the existing 6™ Street Fower Plant in Cedar Rapids, Iowa. The accompanying
geotechnical repert presents the findings of the subsurface exploration and recommendations
concerning the design and censtruction of foundations for the proposed structures.

We appreciate the opportunity to be of service to you on this project. If you have any questions
concemning this repart, or 1{ we may be of further service 1o you in any way, please do not hesitale
to contact us.

Very truly yours,
TEAM Services

/QOM £ Boss (*’"‘y

Rabert E. Doss, P.E.
Prnncipal
Jowa No. 12543

“alby C

Principal'Engine

333-H SW Gth Sweet » Des Moines, 14 30309 « phy 5152828818 « Fx: 515-282-874 1+ email: staff@reamsves com
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Subsurface Exploration TEAM Services
Froposed Pulverizer Additions

6" Street Power Plant, Cedar Rapids, lowa

TEAM No. 1-1087

Oeciober 7, 2002

PROJECT INFORMATION

Project informatiion has been provided by Mr. Much Meyers of Alliant Energy in telephone
conversations and a meeting with our Mr. Colby Cunningham. Several copies of as-built
drawing sheels of the plant construction were also provided. The drawings provided included the
following:

I Drawing titled “Title Sheet Towa Electrie Light & Power Company No. 9 Boiler
Addition™ dated revised 7291948

2. Drawing Titled “Plat of Power Plant Property Showing Location of Blr's #1 and #2 and
dated 10/21/1929

3. Drawing Titled “Foundation Plan Na. 5 & 6 Boiler Addiion to Boiler House™ dale not
clear

4. Drawing Titled “Foundation Plan No. 7 & 8 Boiler Addition to Boiler House”, undated.

The planncd pulvenizer units will be added 1o the exishng structures. Detailed foundation
loading information has net been provided. The cutrent design scheme calls for the existing
foundations Lo be utilized to support the leads of the pianned pulverizers. Some dynamic loading
1s anticipated, bul is reportedly relatively small in proportion to the mass of the exishing
foundations, Excavations ne more than about 3 to 4 feel below the existing floor elevation
{clevation 86 fed, sile dutum) are currently conlemplated.

SITE CONDITIONS

The praject site 15 located in the basemenlt of the Sixih Street Station Power Plant in Cedar
Rapids, lowa. This is an older coal-fired facility that has had several phases of construction to
arrive al the current configuration. The plant is located at 5% Stwreet and D Avenue NE in Cedar
Rapids, lowa. The facilily is located in the geologic flood plain of the Cedar River. The
foundations for the existing structure are concrete spread footings on rock. As-buill drawings
show ihat the foundation hearing elevation varics considerably across the site with depths varying

Fage l of 9



Suwbsurface Exploration TEAM Services
Proposed Pulverizer Additions

6 Street Power Plant, Cedar Rupids, lowa

TEAM No. 1-1087

etaber 7, 202

Irom about 4 to 20 feet below the basement floor elevation. Previous borings, performed for the
No. D Boiler Addition project and shown on the drawing titled “Title Sheet, show bedrock
elevalions were frequently {in § of 10 boring records) above the current bascment floor elevation
of 86 fect (site dalum) in the preconstruction condition. The bedrock was desenbed as
“limestone™ in the boring logs.

FIELD EXPLORATION

The boring localions were laid oul on the sile by TEAM Services with the assistance of Alliant
Encrgy representatives. A total of 5 bonings were performed. The approximate boring locations
are indicated on the Bonng Plans in the Appendix. The bonings were all dnlled in the existing
basement floor level, which has a site datum elevation of 86 feet. This glevation was assigned to
all of the bonngs.

Our drilling equipment consisted of a castor-mounted Dhetrich D-25 auger dnll rig. This rig was
rertted from the manufaclurer because of the sirict gize constraints necessary for working in the
basement of the power plant and moving the drill rig via the access clevator.

Borng 1, 2, 4 and 5 were extended into Lthe bedrock formation. Samiples of the rock were
abtained by core dnlling with an NQ-size diamond bil core barrel. The core sample recovered
with this barrel is approximately 2 inchaes in diameter. Samples of the bedrock were also abtained
using-the splil-barrel sample. Between sampling intervals, the borehole was advanced by rotary
drilling with a tri-cone rock bit. The rock samples were also tagged for identification and
returned @ the laboratory for westing and classificaton,

Ficld logs of the boring were preparcd by the deil erew. These bogs included visual
classifications of the matevials encountered dunng drilling, as well as the drillers interpretation
of the subsurface conditions between samples. Final boring logs included with this repont
represent an iaterpretation of the Neld logs and include modifications based on laboratory
ohsorvation and tests ol the samples.
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LABORATORY OBSERVATIONS
Rock Cores

The reek core samples were visually examined and classilied. Percent recovery and rock gqualily
degignation (RQD)} were caleulated for these samples and are noted at their depths of occurrence
on the boring logs. RQD is the percent of 1otal length cored consisting only of sound pieces at
Jeast 4 inchies or imere in length and is a measure of the integrity of the rock mass in-situ.

As part of the tesling program, the samples were classified in the laboratory based on visual
ohservation, texture, and plasticity. The descopiions ef the soils indicated on the boring logs are
in accordance with the encloscd General Notes and the Unified Soil Classification System.
Fstitnated group symbaols accarding to the Unified Soif Clussification System arc given on the
horing logs. A brief description of this classification sysiem is attached to this report.

SITE GEOLOGY

Surficial deposits at the site include recent alluvium associated with the nearby Cedar River.

These deposits include sand and clay which were deposited by flowing water of the Cedar River,
The nature of the deposit depends mare on the velecity of water flow at the time of deposition

than any other single factor, with sands and gravels associaled with faster moving waler, and silts

and clays associated with slower moving or stagnant water.

The bedrock at tlus site 15 derived from the Wapsipinicon Fonmation of the Middle Devonian

Serics, Devonian Period, Paleozoic Era (some 3E5 million years ago). The Wapsipinicon
formation includes, in order of decreasing prevalence, limestone, dolomite, and shale.
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SUBSURFACE CONDITIONS

Conditions encountered al each of the boring locations are indicated on the individual boring
logs. Based on the results of the borings, subsurface eonditions on the project site can be
eoncralized as follows.

A conerete floor slab having a nominal thickness of about 1 foot was encountered at all five
boning locations. Beneath the floor slab, M1l was encouniered. The fill varied considerably in
depth in our borings front a minimum of aboul 1.2 fecl below the top of the slab 1o a maximum
ol about 1405 feet below existing grade. Below the fill, fraclured weathercd 1o highly weathered,
very poor 1o fair erystalline dolomite was encountered. The dolomite bedrock was encountered
10 the maximum depth explored of 22.5 fret. Porosity (vugs) up to 2 crm was encountered in the
deeper core depths in Boring 3.

Rock quahity (RQD) was typically very poorin the initial core runs at each boring locations.
Numereus relalively fresh fractures were visible in the core samples recovered. Substantial
vartalion it foundation bearing clevation ol the existing foundations was also encountered. We
havc considered the possibility that the near surface bedrock at the site may have been disturbed
in the mittal construction at the site; perhaps by blasting,

GROUNDWATER CONDITIONS

The baring was momtered while drilling and after completion for the presence and level of
eroundwalter. Water levels ohscrved in the boring are noted on the boring logs. Dunng drlling
operations, groundwater was not observed at Boring 5 but was encountered at other borings from
ahoul 2.5 feet below the existing basemeni grade. During coning operations at Boring 4, we
noted a 100% loss of dnlling fluid. These waler level observalions provide an approximate
indication of the groundwater conditions existing on the site at the lime the borings weie drilled.
However, duc to the low pennecability of the cohesive soils encountered in the borings, longer
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tcrm monitoring in cased holes or piezometers would be required for a rnere accurate evaluation
ol the groundwater conditions.

Groundwater levels may fluctuate several feet with seasonal, industirial and rainfall varialions and
with changes in the waler level in adjacent drainage fealures including the nearby Cedar River.
Notmally, the highest groundwater levels oecur in late winter and spring, and the lowest levels
accur in late summer and fall.

CONCLUSIONS AND RECOMMENDATIONS

General

The proposed pulverizers will be supported primarily on the existing foundations. The existing
foundations are variable in their depth. The existing bedrock at the site may have been disturbed
in the ariginal construction work, perhaps by blasting. Some of the heavily fractured rock
cncounlered in the upper portions of our borings may in fact be “shot rock™. The existing
bedrock at the site, where relatively intact, has very substlantizl beaning capacity and good
scitlement characieristics suitable for support of even dynamic loads with relatively high bearing
pressures. Disturbed rock, which may have been displaced in original construction, is less
reliable for support of heavy or dynawne foundation loads.

Detatled information is available regarding bearing elevations of foundations in the vicinity of
Borings |, 2 and 3. The foltowing is a discussion of conditions encountered at cach boring
Jocation and a comparison to conditions encountered 1n previous explorations at the site,

Boring 1 1s located between Foolings 11, 142 and 108, These foohings reportedly bear al about
4.3 to 5.5 feot below the basement floor ¢levalion. Our boring data shows bedrock at abowt 2 %
feet below the basement floor clevation. Recovery and RQD are very low until about 10.5 feet
below existing grade, where the rock quality becomes *'fuir'” and the recovery becames very
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good. [nitiai subsurface exploranon dala from Lhe site performed for earlier construction
supgests that the rock elevatuon in this arca is about elevation 82 to 85 fect.

In Boring 2, the boring was augered to a refusal depth of about 7.5 feet (elevation 78.5 feet). The
material cncountered prior to auger refusal depth was gencrally 111l with some rubble in it.
Boring 2 was dnlled beiween foundations 103 and 125, These foundations bear a! elevation 76.5
feet, according lo as-built drawing data. Initial borings performed for the onginal construction at
the sile show a “rock” elevation of 81.4 fect in this area. Since our sampling in this boring was
via auger cutlings, 1here s a possibility that some of the “rubble” encountered in our borings 1s
actually cxisting bedrock materials sufficiently weak and fractured 1o allow penctration afl our
auger drilling equipment.

Boring 3 was drilled near the southeast corner of foundation 104, This foundation has a bearing
elevation of 76.5 feel, according to the as-built drawing provided (o us. The nearest boring
petformed for the original construction shows a lop of rock elevation of about 79 fect at this
locauan. Core recovery and rock quality in our boring al this location improve below
approximately clevation 72.5 foet.

Borngs 4 and 5 werce dridled near the south wall of (he facility. Bedrock at these locations was
previously about cievation 89.5, according (o the original borings. Qur core recoveries at thesc
lecations were generally fairly good. Rock quality was generally very poor 1o approximately
elevation 76.7, where it improved to “fair”

Foundation Design

Assignmenl of bearing pressures 10 the upper portions of the rock formation at this site is
difficull., However, 1t appears (hat the cxisting foundations were excavated to the limit of the
apparen! “shot rock” zone to more competent rock. The more competent rock at ihis site clearly
has substanlial bearing capacity. We recommend thal a design bearing pressure of 10,000 psf be
utthized for design of the pulverizer foundations bearing upon the competent rock at the site.
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This bearing pressure may also be used to analyze the capacity of the existing foundations and
determine their capacity to withsland additienal Joads.

It appears that the exasting foundations are bearing upon the competent reck. However,
inspection of the existing foundation beanng surfaces is difficull, and the possibility remains that
sommie of the **shatl rock™ may be present bencath them. Some risk of settlement under the
additional loads imposcd by the puiverizers remains. We recommend carcful observation of the
foundations for signs of settlement as part of the inspection process for this project. This
includes observation of the condition of the existing struclures as well as measurcment of
displacernents that may accur as a result of new loads. I some setilements do occur, they are
likely 1o be minor, as we anticipate that the layer of “shot rock”™ beneath the existing foundations
is very thin, iIf it is present at all. The foundations can be improved by injecting a grout inlo the
fractures ol the rock.

Foundation Censtruction

The foundation construction at the site will include primarily excavations to attach the
pulvenizers 1o the existing foundations. If new foundations are conlemplated, they should he
excavaicd to similar clevations as the existing foundations. The condition of the rock exposed in
the excavations should be cvaluated on a case-by-casc basis by TEAM Scrvices. It is possible
that not all of the existing fowndations are supported on competent rock and that the new
foundations would need to be lowered slightly further. This poses the issuc that the existing
foundation may be undermined in the process. The risks of undermining will need to be
evaluated on a case-by-case basis by TEAM Services.

Construction Groundwater Control
Croundwater was enceuntered in 4 of the 5 borings dnilled at thas site. The groundwater was
encountcred at a shallow depth (2 4 feet below the slab elevation). Groundwater was not

encountered in Boring 4. Boring 4 experienced a 100% loss of drilling flutd duning eoring
operations. These findings suggest an imegular and complex groundwater regime beneath the
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structure. In the course of construcling the foundations for the new pulverizers, 1t 1s possible that
wroundwater may be cncountered in the excavations. In normal construction practices, it is
Iypical that groundwater is lowered helow the construction grades until the below grade
construction can be completed. We believe 1t probable that excavation of a sump adjacent to the
new foundation excavation will provide an adequate means of groundwater control,

Excavations in Bedrack Material

We cored rock al the site with a diamond bit tipped core dnll. Nommally, conng operations
commence in subsurface explorations when auger or bit refusal is cncountered. There 1s usually
a slrong, correiation between the “avger refusal depth™ and the limits of the ability of normat
earthwork equipmenl to remove rock on an economical basis. However, in this case, the small
drill rig required to access the basement of the power plant has substantially Jess thrust and
torque than drill rigs thal we normally use for such work. This puts the typical comrelalion
between the auger reflusal depth and carthwork equipment capabilities for rock removal into
doubt. In this case, we believe the core recovery percentages provide a somewhat hetter
correlation to machine excavatability than do the auger refusal depths. Based on our bonng data,
it appears that the roek excavatability differs substaniially between the northem borings (B-1, B-
2, and B-3) and the southemn borings (B-4 and B-5). We estimale that normal excavation
tlechmgues are feasible to about 7 to 12 feet in the northermn arca explored, and only perhaps ahout
2 feel 1n the southem borings. Below these depths, it is mere likely that pneumalic chipping
tools would be needed to exeavate the rock. In some cases, pneumatic chipping tools may be
necded 1n some circumstances above these depths, especially where the excavations are more
confined and where access restrictions only allow use of very small equipment.
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QUALIFICATION OF REPORT

Cur evaluation of foundation support conditions has been based on our understanding of the site
and project infermation and the data obtained in our exploration. The general subsurtace
conditions utilized in our foundation evaluation have heen based on interpelation of subsurface
data between the borings. In cvaluating the boring data, we have examingd previous correlations
between soil properties and foundation bearing pressures observed in soil conditions sirnilar to
these at your site. The discovery of any site or subsurface eoaditions during construction which
deviale from the data outlined in this exploration should be reported to us for cur evaluation, The
asscssment of site environmental conditions or the presence of pollutants in the soil, rock, and
groundwater of the site was beyond the scope of this exploration.

It 15 recommended that the geatechnicy! engineer be retained to review the plans and
specifications so (hat commenls can be provided regarding the interpretation and implementation
ol the geotechnical recommendations in the design and specifications. It is further reccommended
that the geolcchmical engineer be retained for testing and observation during the foundation

construction phase 10 help detenminc that the design requirements are fulfitled.

This report has been prepared lor the exclusive use of our clienl for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
cuginecring practices. No other warranty is provided. In the event that any changes in the nature,
design, or location of the project as outlined in this report are planned, the conclusions and
recommendations contained in this repord shall not be considered viahd unless the changes are
revicwed and the eonclusions of this report modified or verified in writing by the geotechnical

chgineer.
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LOG OF BORING NO. 1 Page 1 of 1
OWNER ARCHITECT/ENGINEER
Iowa Electric Light & Power Company Alliant Energy
SITE Sixth Street Station,5th Street & D Avenue NE PROJECT
Cedar Rapids, Iowa 6th Street Pulverizer
SAMPLES TESTS
8 -] o | >
._1 8 S E: °\, = a:ﬁ
= DESCRIPTION 3| |22 B2 |EE
= | 2 23] w | = i Z(J
By = | 2l ;| 3 k2| Ela |&z
O |  Approx. Surface Elev.: 86.0 ft 5205158 K2 (2522
A pprox. Surface Eley.: 86.0 ft. A 15228 58] 5 |ER |55
= Congcrete floor slab - 1 (DB
<. | 1.0 850
9 Fill--lean clay, with gravel _ 2 |AS
{ 2.5 v R3§ ]
famr Highly weathered ve or fractured i 3DB REC=434
no very fine to medium crystalline . _qo
P DOLOMITE, with microscopic B RQD=8%
porosity, light gray with light brown 5]
staining in joints n
= -- porosity changes to up to 0.5 mm @ i 4 DB _ REC=40°/#
about 7.5' n
] RQD=0%
% 10.5 755 107
B Weathered fair very fine to medium ] 5|DB REC=95%4
% crystalline DOLOMITE, light gray - RQD=51‘%
% 15.5 05| 157
Bottom of Boring
0.5'W 4'S Column #102
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES Calibrated Hand Penetrometer*
BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 8-27-02
WL |¥ 2.5 wD|¥ . BORING COMPLETED 8-27-02
TEAM Services, Inc. :
WL ’ RIG  RigD-25 FOREMAN TEAM
LWL APPROVED  JCC |IOB# 1-1087
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LOG OF BORING NO. 2 Page 1of 1
OWNER ARCHITECT/ENGINEER
Iowa Electric Light & Power Company Alliant Energy
SITE Sixth Street Station,Sth Street & D Avenue NE PROJECT
Cedar Rapids, [owa 6th Street Pulverizer
SAMPLES TESTS
Q 2
3 o, A RNE |8
Q ~ | 2 =0 o |3 Em
= DESCRIPTION g | 2| x Mo E (Y SR
T =~ | > M - w | 2 g 170
2 €I Y m > 23 = |la 8%
é Einls @ QO i )
S| A Surface Elev.: 86.0 ft 52528 £3]8 |25 og%
_ Pprox. Suriace Llev.: 90.0 1L SRR %mn..
e Concrete floor slab - HS
<o 10 ~ 85.0
3 Fill--rubble, ect - 1|AS
v )
5_.
7.5 JRS |
Auger Refusal @ 7.5
3'W 12'N Column #103
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES Calibeated Hand Penetrometer®
BETWEEN SOIL AND ROCK TYPES: [N-SITU, THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 8-27-02
WL ¥ 2. wD|Y . BORING COMPLETED 8-27-02
TEAM Services, Inc. .
WL RIG  RigD-25 FOREMAN TEAM
(WL APPROVED JCC |JOB# 1-1087 |




LOG OF BORING NO. 3

1
Page 1 of 1

OWNER
[owa Electric Light & Power Company

ARCHITECT/ENGINEER

Alliant Energy

SITE Sixth Street Station,5th Street & D Avenue NE
Cedar Rapids, Iowa

PROJECT

6th Street Pulverizer

DESCRIPTION

GRAPHIC LOG

Approx. Surface Elev.: 86.0 ft.

DEPTH (ft.)

USCS SYMBOL

SAMPLES

TESTS

RECOVERY
SPT-N

BLOWS / FT.
MOISTURE, %
DRY DENSITY
PCF
UNCONFINED
STRENGTH
PSF

i
L]

0 Concrete floor slab

= 1.

840

_|NUMBER

Fill--lean clay, gray and brown mix

6.5

79.35

Fill--lean clay, with rock, gray and brown
mix

1 105

755

(¥

._.
=]

& SITYPE

sk Highly weathered very poor fractured

= very fine to medium crystalline

= DOLOMITE, with microscopic
porosity, light brown,

14.5 _. porosity changes to up to 0.5 cm @
about 14-14.5'
Weathered fair very fine crystalline
DOLOMITE, with microscopic
L porosity, light gray
Weathered very poor medium crystalline
DOLOMITE, light brown

2 16.5

-- with porosity up to 2 cm and becomes
fair below about 20!

22.5

/_69_1

63.5

{

DB

REC=20%
RQD=0%

"
ST I N B N

DB

REC=73%
RQD=35%

]
L]

[

DB

REC=100%
RQD=289

Bottom of Boring
8'E O'N Columin #104

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES
BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.

Calibrated Hand Penetrometer®

WATER LEVEL OBSERVATIONS
wL ¥ 2.5 wD Y

WL

TEAM Services, Inc.

BORING STARTED

8-28-02

BORING COMPLETED

8-28-02

RIG

Rig D-25 FOREMAN  TEAM

APPROVED

JCC |JoB#  1-1087
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LOG OF BORING NO. 4 Page 1 of 1
OWNER ARCHITECT/ENGINEER 1
lIowa Electric Light & Power Company Alliant Energy
SITE Sixth Street Station,5th Street & D Avenue NE PROJECT
Cedar Rapids, [owa 6th Street Pulverizer
| SAMPLES TESTS
3 3 2 > |a
3 2 > | B o |5 [Bx
= DESCRIPTION El2 el |2 | 2|82 |88
= g > 03] = (753 =@ ZO
a, T | 2 @ > 2% | B A& Z
é Elnls|mio | 2| @ o
G f : 86.0 AEEEER =
Approx. Surface Elev.: 86.0 ft. Il l&j ad | 3 |BY %;E
e Concrete floor slab - 1 DB
=- | 1.0 850
14— Fill--crushed rock 8476 - =832
Weathered very poor fractured very fine - Z|\DB REC=83%4
x to medium crystalline DOLOMITE, o RQD=0%
i light brown to light gray i 500
= B 3DB REC=50%
ﬁ 5. RQD=0%
SRS -
E ] 4|DB REC=80°i‘j
=203 76.7 ] RQD=539
mann Moderately weathered fair medium 1 0_‘
s crystalline DOLOMITE, with small to ]
L 2 cm porosity, light gray =
12.4 7316 N
Bottom of Boring
5'E 10'S Column #2
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES Calibrated Hand Penetrometer*
BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 8-20-02
WL ¥ 25 wp|Y . BORING COMPLETED 8-29-02
o TEAM Services, Inc.}——:
v RigD-25 |FOREMAN TEAM
(WL APPROVED JCC |jOB# 1-1087
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OWNER ARCHITECT/ENGINEER
lowa Electric Light & Power Company Alliant Energy
SITE Sixth Street Station,5th Street & D Avenue NE PROJECT
Cedar Rapids, lowa 6th Street Pulverizer
SAMPLES TESTS
S 3 e | |
e 8 > 5: = & %:
) o
= DESCRIPTION 22| |B| = 2|2 |EE
2 = 08| |3 22|88 &2
(@] ]
% A face Elev.: 86.0 f E‘ggéufﬁ%ﬁ%u@m
pprox. Surface Elev.: 86.0 ft. =153 |E F&j a2 | 3 B %Eagz
Tz Concrete floor slab - 1|DB
< | 10 — 85.0
= I-2\Fill--crushed rock /7 84.8 - 2|DB REC=87%
Weathered very poor fryctured very fine — .
1o medium crystalline DOLOMITE, 7 RQD=21
light brown to light gray -
5 —
6.2 798 i
Bottom of Boring
4'E 10°S Column #3
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES Calibrated Hand Penetrometer*
BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 8-29-02
WL (¥ None WD|Y . BORING COMPLETED 8-29-02
oL TEAM Services, Inc.}.——
Rig D-25 FOREMAN  TEAM
Wi APPROVED JC(C |JOB# 1-1087 |




UNIFIED SOIL CLASSIFICATION SYSTEM

TEAM Services

Soil Classification

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests®
Group Group Name®
Symbol
Coarse-Grained Gravels Clean Gravels Cuzd4and1<Ccg 3F GW Woell-graded gravel®
Soils Mare than 50% of Less than 5% fines®
More than 50% coarse fraction Cu<4andfort>Cc>2F Gp Poorly graded gravef
retained on No. 200 retained on No. 4
siove sleve Gravels with Fines Finos classify as ML or MH GM Silty gravel® &
More than 12% fines®
Fines classify as Cl. or CH GC Clayey gravel™ ="
Sands Clean Sands Cus6Band1sCeox3F Sw Well-graded sand'
50% or more of Less than 5% finest
coarse fraction Cu<6andfor1>Cc> 3 sP Poorty graded sand'
passes No. 4 sieve
Sands with Fines Fines classify as ML or MH SM Silty sand®*”
More than 12% fines®
Fines classify as CL or CH sC Clayey sand®+*
Fine-Grained Soils Silts and Clays inorganic Pl > 7 and plots on or above "A" line’ CL Lean clay**
50% or more passes | Liquid limit less
the No, 200 sieve than 50 Pi < 4 or plots below "A~ line’ ML Silte-m
organic Liquid fimit — oven dried <0.75 ot Crganic clay* ¥
Liquid limit - not dried Organic gitf*-M¢
Silts and Clays inorganic P! plots on or above "A® line CH Fat clay***
Liquid limil 50 or
more P} plots below "A” line MH Elastic silt**™
organic Liguid Limit -- oven dried <075 OH Organic ctay*?
Liguid Limit -- not dried Organic sill*-*2
Highly organic soils Primarily organic matter, dark in color, and organic odor PT Peat

* Based on the material passing the 3-in,
{75-mm) sieve.
B If field sample contained cobbles or
boulders, or both, add "with cobbles or
boulders, or both™ to group name.
© Gravels with 5 to 12% fines require dual
symbols:
GW-GM well-graded gravel with silt
GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay

° Sands with 5 to 12% fines require dual
symbols:
SW-5M well-graded sand with silt
SW-5C well-graded sand with ¢lay
SP-5M poorly graded sand with silt
SP-5C poorly graded sand with clay

For classification of fine-grained soils
and fine-grained fraction of coarse-
grained soils.

Equation of "A” Line:
Horizontal at Pl = 4 to LL + 25.5.
then PI = 0.73 (LL - 20)

Cu=D,/D,,

Ceo=

(D)
Dy, 2 Dy,

F if soil contains > 15% sand, add "with
sand” to group name.

% If fines classify as CL-ML, use dual
symbol GC-GM, or SC-SM.

" If fines are organic, add "with organic
fines" to group name.

VIf soll contains = 15% gravel, add "with
gravel" to group name.

! If Atterberg limits plot in shaded area,
soil is a CL-ML, silty clay.

% If soif contains 15 to 26% plus No. 200,
add “with sand" or "with gravel",
whichever is predominant.

L If soil contains = 30% plus No. 200
predominantly sand, add "sandy” to group
name.

" If soil contains = 30% plus No. 200,
predominantly gravel, add "gravelly” to
group name.

M Pl > 4 and plots on or above "A" fine.

2 Pl < 4 or plots below “A” line.

P Pl plots on or above "A" line.

@ P1 plots below "A" line.

"}\" LINE

Iy
°

>

CH or OH

PLASTICITY INDEX (PI)

v

»
-

GL or OL
MH por OH
ZoEmr | ML prOL
L 1 29 25'_5 k. 49 [ -] 0 k4 L] [ 1) 100

LIGUID LIMIT (LL)



GENERAL NOTES

SOIL and ROCK TYPES DRILLING & SAMPLING SYMBOLS
SS  Split Spoon - 1 1/271.D., 2" O.D., unless otherwise noted
SAND 7 FAT GLAY :_-: GRAVEL 3'1\' ;m‘:\zljl;:;ube -3" 0.D., unless otherwise noted
A - HA  Hand Auger
I | DB Diamond Bit- 4", N, B
SILT FILL T LIMESTONE AS Auger Samp'e
— HS  Hollow Stem Auger
/ Aana WS Wash Sample
/ LEAN CLAY t:»:a: _ TOPSOIU SHALE RB  Rock Bit
A4l ORGANICS BS Bulk Sample
DC  Dutch Cone
w8 Wash Bore
CONSISTENCY OF FINE-GRAINED SOILS RELATIVE DENSITY OF COARSE-GRAINED SOILS
{major portion passing No. 200 sieve)
Unconfined
Compressive N-Blows/ft*
Consistency Sirength, Qu, {Approx. Relative Density N-Blowsift. *
psf Correlation)
Very Soft < 500 0-2 Very Loose 0-4
Soft 500 - 1,000 3-4 Loose 5-10
Medjum 1,001 - 2,000 5-8 Medium Dense 10-29
Stiff 2,001 - 4,000 9-15 Dense 30- 49
Very Stiff 4,001 - 8,000 16-30 Very Dense 50 - 80
Hard 8,001 - 16,000 - Extremely Dense 80 +
Very Hard > -16,000 50 +

* Standard "N" Penetration Biows per foot of a 140 pound hammmer falling 30 inches on a 2-inch OD split spoon, except where noted.

RELATIVE PROPORTIONS OF RELATIVE PROPORTIONS OF FINES GRAIN SIZE TERMINCLOGY
SAND AND GRAVEL
Descriptive Term(s) Percent of Cescriptive Term({s) Percent of Major
{of compenents also Dry Weight {of components also Dry Weight Component Size Range
present in sample) present in sample) of Sample
Trace < 15 Trace <5 Boulders Over 12in. (300 mm)
With 15-29 With 5-12
Modifier > 30 Modifier >12 Cobbles 12in.to 3in.
{300 mm to 4.75 mm)
Gravel 3in. to #4 sieve
(75 mm to 4.75 mm)
WATER LEVELS:
Sand #4 to #200 sieve
¥ Depth groundwater first encountered during drifiing {4.75 mm to 0.075 mm)
¥ | Groundwater leve! after 24 hours {uniess otherwise noted, i.e. "AB" -- after boring) | Silt or Clay Passing #200 sieve
{0.075 mm)

Parting:
Seam:
Layer.
Ferrous:

Well-Graded:

Poorly-Graded:

paper thin in size
1/8" to 3" in thickness

greater than 3" in thickness

TERMS DESCRIBING SOIL STRUCTURE

containing appreciable quantities of iron

having wide range in grain size and substantial amounts of

all intermediate sizes.

predorinatety one grain size or having a range of sizes with

somae interrmadiate sizes missing.|

Fissured:

Interbedded:
Laminated:

Slickensided:

NOTE:

contzining shrinkage cracks, frequently filled with fine
sand or sift, usually more or less vertical.

composed of alternate layers of different soil types.
composed of thin layars of varying color and texture.

having inclined planes of wealness that are slick and
glossy in appearance.

Clays possessing slickensided or fissured structure
may exhibit lower unconfined strength than indicated |
above. Consistency of such soil ks intarpreted using
the unconfinad strength along with pockst
penstromster results.




Attachment D

Slope Stability Analyses Results
Ten Most Critical Surfaces Per Analysis
6th Street Generating Station

Source:
Program pcSTABLE5M/si output by Aether dbs, July 31, 2011
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Attachment D

Slope Stability Analyses Results
Ten Most Critical Surfaces Per Analysis
6th Street Generating Station

Source:
Program pcSTABLE5M/si output by Aether dbs, July 31, 2011



Alliant 6th St. Cedar Rapids Pond #4 Static Case
Ten Most Critical. C:6THST11C.PLT By: TCW 08-02-11 11:34am

780 ‘ ‘ ‘
# FS
l a 1.55
= L s
m f 1.58
g 1.59
h 1.59
E i 1.59
- |
Elev.
740 — —
w
i
> o
w1
@ q
2
E 720 W1 2 .
x
- 4 c
g 4
m 700 ‘ ‘ ‘ ‘
50 70 90 110 130 150
m PCSTABL5M/SI FSmin=1.55 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
: Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Clay 125 125 500 0 0 0 w1
2 Ash/Slag 120 120 0 28 0 0 w1
3 Ash 115 115 0 25 0 0 w1
4  Sand 125 125 0 32 0 0 w1




Alliant 6th St. Cedar Rapids Pond #4 Earthquake Case (0.024 & 0.016)
Ten Most Critical. C:6THST21C.PLT By: TCW 08-02-11 11:10am

780 I I I
# FS
l a 1.48
z e 1.50
L o s
1.51
h 151
E i 1.51
- |
Elev.
740 [ -
L ®
.- 1
Wi w1l
O
2
m 720 W1 2 5
x
- 4 :
g 4
m 700 ‘ ‘ ‘ ‘
50 70 90 110 130 150
m PCSTABL5M/SI FSmin=1.48 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
, Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Clay 125 125 500 0 0 0 w1
2 Ash/Slag 120 120 0 28 0 0 w1
3  Ash 115 115 0 25 0 0 w1
4 Sand 125 125 0 32 0 0 w1




Attachment E

Program DEQAS-R Input / Output
6th Street Generating Station

Source:
US Army Corps of Engineers 2005 Program
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Attachment E

Program DEQAS-R Input / Output
6th Street Generating Station

Source: 
US Army Corps of Engineers 2005 Program



5th Street Generating Station, Cedar Rapids, IA
Project Number 154.015.001 - Ash Pond Stability
TCW 7/31/2011

Program DEQAS-R Input / Output

L Sile Parameters

- [B]X]
PGA
144 [ooose  [oooe2
475 |0.0235 00156
950 J0.0357 |0.0241
2475 |0.0596 [0.0410
5000 |0.0851 |0.0601
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Appendix C

Documents Provided for Review -
Surface Pond Visual Inspection, March 2009
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CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

[PLANT NAME: DATE COMPLETED: LIST FOND INSPFECTED:
Sixth Street Generating Station Friday, March 06, 2009 |Ash Pond #1
JINSPECTOR{SE List Below WEATHER CONDITIONS: Describe Weather Candithons

Bill Skalitzky, Biclka Liriano, and Buddy Hasten

Sunny/Cloudy Day

[PLANT MANAGEMENT REVIEW{IE applicabic): Spell Nume SIGNATORY REVIEW:

Plant Manager: Troy Booth

E&S Specialist: Barry Richmond

1. Dike/Levee Integrify _ Yes No | Action Needed?
Wisual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? X

o

Trees growing on top or side of dike i which the root system may impact the integrity of the dike wall? X Yes
Woody type shrubs growing on lop or side of dike in which the root system may impact the infegrity of the X
Jdike wall?

Any visual seeps of water through the dike wall? X Yes
Any arcas of sofi soil/dead vegetation on the dike wall? X

Any arcas of eroison caused either by wind eroison; storm water runofl into o outside the dike wall? X

Any evidence of ash pond water washing over the dike wall?

Where applicable, are any of the valving or piping used to control the discharge from a pond leaking?

N/A

Any ponding of water outside the dike wall?

2. Ouifall Structure

wastowater (o travel along the outside of the pipe?

Any areas of erosion or animal activity near or a1 the entrance of the cutfall structure or pipe that may ciuse

Jrmay impact the integrity of the dike or structure?

Any areas of erosion; animal activity; swirling of wastewater on the discharge side of the outlall struciure that

b

dike wall?

Woody type shrubs growing on top or side of dike in which the root system may impact the integrity of the

3. Visabhle Solids

|5 thiere a build up of settled ash visible near the dike walls or discharge structure?

"




CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

PLANT NAME: [pATE COMPLETER: LIST POND INSPECTED:
Sixth Street Generating Station Friday, March 06, 2009 |Ash Pond #2
|issPRCTORS): List Bl WEATHER CONDITIONS: Describe Weather Conditions
Bill Skalitzky, Bielka Lirviano, and Buddy Hasten Sunny/Cloudy Day
[PLANT MANAGEMENT REVIEW(f applicablel: Spell Name [SIGNATORY REVIEW:
Plant Manager: Troy Booth
E&S Specialist: Barry Richmond
1. Dike/Levee Integrity Yes No | Action Needed?
Visual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? X
I'rees growing on top or side of dike in which the root system may imipact the integrity of the dike wall? X Yes
Woody type shrubs growing on top or side of dike in which the reot system may impact the integrity of the x
dike wall?
Any visual seeps of water through the dike wall? X Yes
z Any areas of sofl soll/dead vegetation on the dike wall? h. 4
m Any areas of croison caused cither by wind eroison; storm water runoft into or outside the dike wall? X
E Any evidence of ash pond water washing over the dike wall? x
U Where applicable, are any of the valving or piping used to control the discharge from a pond leaking? N/A
O Any ponding of water outside the dike wall? x
n 2. Outfall Structure
Any areas of erosion or animal activity near or at the entrance of the outfall structure or pipe that may cause x
wastewaler to travel along the outside of the pipe?
m Any arcas of crosion; animal activity; swirling of wastewater on the discharge side of the owtfall structure that X
} may impact the integrity of the dike or structure?
Woody type shrubs growing on top or side of dike in which the root system may impact the integrity of the X
I I dike wall?
: 3. Visable Solids
‘ ’ Is there a build up of scitbed ash visible near the dike walls or discharge structure? X




CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

PLANT MAME: [DATE COMPLETED: LIST POSD INSPECTED:
Sixth Street Generating Station Friday, March 06, 2009 |Ash Pond #3
INSPECTORIS): List Below WEATHER CONDITIONS: Deseribe Weather Conditians

Bill Skalitzky, Bielka Liriano, and Buddy Hasten Sunny/Cloudy Day

[PLANT MANAGEMENT REVIEW(If applicable): Spell Nanse [siGRATORY REVIEW:

Plamt Manager: Troy Booth

E&S Specialist: Barry Richmond

1. Dike/Levee Integrity Yes No | Action Needed?
Visual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? X
Trees growing on top or side of dike in which the root system may impact the integrity of the dike wall? X Yes
Woody type shrubs growing on lop or side of dike in which the root system may impact the integrity of the X
dike wall?
I Any visual seeps of water through the dike wall® X Yes
z Any areas of sofl soil/dead vegetation on the dike wall? X
m Any areas of eroison caused either by wind eroison; storm water ranofl into or outside the dike wall? X
: Amy evidence of ash pond water washing over the dike wall? 5
U Where applicable, arc any of the valving or piping wsed o control the discharge from a pond leaking? N f,-'\
O Any ponding of water outside the dike wall? x
n 2. Outfall Structure
Any areas of erosion or animal activity near or a1 the entrance of the owtfall structure or pipe that may cause X
m wastewater (o iravel along the outside of the pipe?
Any areas of erosion; animal activity; swirling of wastewater on the discharge side of the outfall structure that x
} |may impact the integrity of the dike or structure?
H Woody type shrubs growing on top or side of dike in which the root system may impact the integrity of the X
: dike wall?
3. Visable Solids
u 5 there a build up of settled ash visible near the dike walls or discharge structure? X




CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

[PLANT NAME: |DATE COMPLETED: LIST POND INSPECTED:

Sixth Street Generating Station Friday, March 06, 2009 |Ash Pond #4

INSPECTOR{S): List Below WEATHER CONDITIONS: Describe Wenther Coniitions

Bill Skalitzky, Bielka Liriano, and Buddy Hasten Sunny/Cloudy Day
[PLANT MANAGEMENT REVIEW(IT applicabie): Spell Name [SIGNATORY REVIEW:

Plant Manager: Troy Booth

E&S Specialist; Barry Richmond

1. Dike/Levee Integrity Yes No | Action Needed?
Visual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? x

Trees growing on lop or side of dike in which the root system may impact the integrity of the dike wall? X Yes

Woody Lype shrubs growing on top or side of dike in which the root system may impact the integrity of the
dike wall?

Any visual seeps of water through the dike wall?

Any areas of sofl soilfdead vegetation on the dike wall?

Any arcas of eroison caused either by wind eroison; storm water runofT into or owlside the dike wall?

sl Bl Bl Bl K

Any evidence of ash pond water washing over the dike wall?

Where applicable, are any of the valving or piping vsed to control the discharge from a pond leaking? ]\.,.i"f\
Any ponding of water outside the dike wall? x
2. Ouifall Structure

Any areas of crosion or animal activity near of at the entrance of the outfall structure or pipe that may cause x
wastewater to travel along the outside of the pipe?

Any areas of erosion; animal activity, swirling of wastewater on the discharge side of the outfall structure that X
may impact the integrity of the dike or structurc?

Woody type shrubs growing on top or side of dike in which the root system may impact the integrity of the X
dike wall?

3. Visable Solids

15 there a build up of settled ash visible near the dike walls or discharge structure? X
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Appendix C

Documents Provided for Review -
Surface Pond Visual Inspection, April 2010
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CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

PLANT NAME: DATE COMPLETED: LIST POND INGFECTED:
Sixth Strect Generating Station Wednesday, April 21, 2010 |Ash Pond #1
INSFECTORS): List Below WEATHER CONDITIONS: Descrile Weather Conditkons
Barry Richmond, Jenna Wischmeyer Sunny
|FLANT MARAGEMENT REVIEW(If applicablels Spell Name NATORY REVIEW:
Plant Manager: Troy Booth
E&S Specialist: Barry Richmond
1. Dike/Levee Integrity Yes No | Action Needed?
Visual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? X
Trees growing on top of side of dike in which the root system may impact the integrity of the dike wall? X Yes
Woody type shrubs growing on top or side of dike in which the root svstem may impact the mtegrity of the X
dike wall?
Any visual seeps of water through the dike wall? X Yes
z Any arcas of soft soil/dead vegetation on the dike wall? X
m Any areas of croison caused either by wind eroisen; storm water runofT into o cutside the dike wall? X
E Any evidence of ash pond water washing over the dike wall? x
: Where applicable, are any of the valving or piping used to control the discharge from a pond leaking? N/A
U Any ponding of water outside the dike wall? X
: 2, Outfall Structure
n Any arcas of erosion or animal activity near or at the entrance of the outfall structure or pipe thal may cause X
witstewater to travel along the outside of the pipe?
m Any areas of erosion; animal activity; swirling of wastewater on the discharge side of the outfall structure that X
|may impact the integrity of the dike or structune?
: Woody tvpe shrubs growing on top or side of dike i which the rool system may impact the integrity of the X
H dike wall?
: 3. Visable Solids
s there a build up of settled ash visible near the dike walls or discharge structurc? X




CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

PLANT NAME: |DATE COMPLETED: LIST POND INSPECTED:
Sixth Street Generating Station Wednesday, April 21, 2010 |Ash Pond #2
[issPECTORS): List lbelon WEATHER CONDITIONS: Deseribe Weather Conditions
Barry Richmond, Jenna Wischmeyer Sunny
|PLANT MANAGEMENT REVIEW{If applicable): Spell Name |SIGRATORY REVIEW:
Plant Manager: Troy Booth
E&S Specialist: Barry Richmond
1. Dike/Levee Integrity Yes Nio | Action Needed?
Visual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? X
Trees growing on top or side of dike in which the rool system may impact the integrity of the dike wall? X Yes
Woody type shrubs growing on top or side of dike in which the root system may impact the integrity of the X
dike wall?
Any visual seeps of water through the dike wall? X Yes
z Any areas of soft soil'dead vegetation on the dike wall? x
m Any areas of eroison caused cither by wind eroison; storm water ranolT into or outside the dike wall? X
E Any evidence of ash pond water washing over the dike wall? X
: Where applicable, are any of the valving or piping used 10 control the discharge from a pond leaking? N/A
U Any ponding of witer outside the dike wall? x
: 2. Outfall Structure
n Amy areas of erosion or animal activity near or at the entrance of the outfall structure or pipe thal may cause X
wastewnter 10 travel along the outside of the pipe?
m Any areas of erosion; animal activity; swiring of wastewater on the discharge side of the outfall structure that X
fmay impact the integrity of the dike or structure?
: Woody tvpe shrubs growing on top of side of dike in which the root system may impact the integrity of the X
H dike wall?
: 3. Visable Solids
|15 there a build up of settled ash visible near the dike walls or discharge strecture? X




CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

PLANT NAME: DATE COMPLETED: LIST POND INSPECTED:
Sixth Street Generating Station Wednesday, April 21, 2010 |Ash Pond #3
INSPECTORS) List Bebaw IWEATHER CONDITIONS: Describe Weather Conditions
Barry Richmond, Jenna Wischmeyer Sunny
|HMMGEHMRHH‘IEWMMHHI}IW Nnmo IGNATORY REVIEW:
Plant Manager: Troy Hooth
E&S Specialist: Barry Richmond
1. Dike/Levee Integrity Yes Mo | Action Needed?
Visunl Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? X
Trees growing on Lop or side of dike in which the root system may impact the integrity of the dike wall? X Yes
Woody type shrubs growing on top or side of dike in which the root system may impact the integrity of the X
dike wall?
Any visual seeps of water through the dike wall? X Yie
z Any areas of s0fl soil/dead vegetation on the dike wall? X
m Any arcas of croison caused either by wind eroison; storm water runofT inte or owlside the dike wall™” X
E Any evidence of ash pond water washing over the dike wall? b 4
: Where applicable, are any of the valving or piping used 1o control the discharge from a pond leaking? N/A
U Any ponding of water outside the dike wall? X
: 2. Outfall Structure
n Amy areas of erosion or animal activity near or at the entrance of the outfall strugture or pipe that may cause x
wastewitter 10 travel along ihe outside of the pipe?
m Any arcis of crosion;, amimal activity, swirling of wastewaler on the discharge side of the oulfall structure that X
{may impact the integrity of the dike or structure?
: Woody tyvpe shrubs growing on top of side of dike in which the root system may impact the integnity of the X
H dike wall?
: 3. Visable Solids
{15 there a build up of seitled ash visible near the dike walls or discharge structure? X




CONFIDENTIAL BUSINESS INFORMATION

ALLIANT ENERGY SURFACE POND VISUAL INSPECTION

PLANT NAME: DATE COMPLETED: LIST POND INSPECTED:
|Hixth Streel Generating Station Wednesday, April 21, 2010 {Ash Pond #4

INSPFECTOR(S): List Belaw THER CONDITIONS: Describe Weather Condditions
|Iia rry Richmond, Jenna Wischmeyer Sunny
[PLANT MANAGEMENT REVIEW(If applicablel: Spell Name SIGNATORY REVIEW:

Plamt Manager: Troy Booth

E&S Specialist: Barry Richmond

1. Dike/Levee Integrity Yes No_ | Action Needed?
Wisual Signs of Animal Activity into the dike wall that may impact the integrity of the dike wall? x

Trees growing on top or side of dike in which the root system may impact the integrity of the dike wall? X Yes

Woody type shrubs growing on lop or side of dike in which the root system may impact the integrity of the dike
wall?

Any visual seeps of water through the dike wall?

Ay areas of sofl soil'dead vegetation on the dike wall?

Any arcas of ernison caused either by wind eroison; storm water runofl into or outside the dike wall?

P Pl Bl Bl K

Any evidence of ash pond water washing over the dike wall?

Where applicable, arc any of the valving or piping used to control the discharge from a pond leaking? Nfﬁ
Any ponding of water caside the dike wall? X

2, Outfall Structure

Any areas of erosion or animal activity near or at the enirance of the outfall structure or pipe thil may cause X

wastewater (o travel along the outside of the pipe?

Any areas of erosion; animal activity, swirling of wasiewater on the discharge side of the outfall structire that X Yis
may impact ve integrity of the dike or struciure? :
Wandy type shrubs growing on top or side of dike in which the root sysiem may impact the integrity of the dike X

witll?

3. Visable Solids

Is there a build up of setiled ash visible near the dike walls or discharge structure? X
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Appendix C

Documents Provided for Review -
Evaluation of pH Excursions in NPDES Regulated Effluent
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CONFIDENTIAL BUSINESS INFORMATION

EVALUATION OF pH EXCURSIONS IN NPDES
REGULATED EFFLUENT

Sixth Street Power Station

Cedar Rapids, lowa

Montgomery Watson Project No. 1217622

ey TR S SR T T A S S T e

Prepared For:

Alliant Energy

Prepared By:

Montgomery Watson
2100 Corporate Drive
Addison, Illinois 60101

September 1999

@ MONTGOMERY WATSON
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CONFIDENTIAL BUSINESS INFORMATION

EYALUATION OF pH EXCURSIONS IN NPDES REGULATED EFFLUENT
Alliant Energy
Sixth Street Power Station
Cedar Rapids, Iowa

INTRODUCTION

Montgomery Watson was retained by Alliant Energy (Alliant} to investigate pH
excursions in the final NPDES regulated wastewater effluent at 1heir Sixth Street Power
Station in Cedar Rapids, Jowa. It is Montgomery Watson's understanding that the
facility has been experiencing pH excursions dating back to 1992. Alliant solicited
expert advice from Dr. Kent Johnson i 1992 regarding these excursions, Based on a
limited siudy conducted by Dr. Johnson, he concluded that the cause for these pH
excursions was the algae in the man made lake, and in the four settling ponds the facility
uses for solids removal (Attachment A). More recently, Alliant conducted a pilot pH
adjustment study employing CO; as the adjustment chemica!. Results from this pilot
study indicated some pH adjustment using CQ,. Prier to implementing this pH
adjustment technology en a full scale, Alliant wanted an external consuitant to evaluate
the conditions of the four ponds in an effort to determine the cause(s) of the pH
excursions and recommendations on how to remedy the NPDES pH violations
periodically experienced by the facility. Montgomery Watson was retained by Alliant to
provide the following consuiting services:

= Conduct a one day site visit of the facility to discuss with Alliant personnel the
possible course of action.

» Conduct a twe day study to gather pertinent pH, DO and profile (depth} data for
each of the four settling ponds.

» Prepare 2 technical memorandum highlighting the study findings.

« Prepare a detailed report discussing the study objectives, methods, findings and
recornmendations. This report also provides a summary of cost estimates for
different recommendations.

Mr. Srinivas Devulapalli and Mr. Mike Gerdinger of Montgomery Watson visited the
facility on August 12, 1999 10 observe the four settling ponds, Cedar Lake, and to review
with Alilant personnel the project objeclives. Subsequently, Montgomery Watson
conducted a two day study of the four settling ponds on August 19 and 20, 1999 to obtain
pertinent pH, DO, algae count and profile data. Montgomery Watson prepared & brief
technical memorandum on August 31, [999 highlighting the key findings of the
evaluation.

This report serves to discuss the two-day study objectives, findings and recommendations
and provides a summary of cost estimates for different recommendations.

Alliant Fnergy Septe mber 149G Cwilwaliun of pH Excursions in NFDES
Tage 1
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CONFIDENTIAL BUSINESS INFORMATION

WASTEWATER GENERATION AND pH EXCURSIONS

The facility is located in Cedar Rapids, lowa, adjacent to Cedar Lake. Cedar Lake is a
fairly large man made lake serving as a source of fresh water for the facility. The facility
is a thermal co-generation facilily generating steam and eleciricity. Cooling water for the
boilers is obtained from Cedar Lake. Approximalely 150 million gallons a day of fresh
water is drawn from the lake by the facility. The facility penerates two major wastewater
streams, referred to as the bilge and sluice wastewater, that get directed te the setlling
ponds. Their combined flow is 1 mullion gallons a day. The bilge wastewater is fairly
clean. The sluice wastewater is Iaden with suspended solids. The combined flow is
routed through a series of four settling pends to settle suspended solids. The effluent
from the fourth pond is discharged under a NPDES permit to wetlands that drain to Cedar
Lake.

The facility's NPDES regulated discharge to the wetlands has been experiencing
excursions ¢f pH since 1992, The effluent pH limits established in the NPDES permit are
5 and 9. Dr. Johnson® s brief study suggested algae activity in the lake and in the ponds
as the canse for these excursions. Alliant conducted an internal pH survey, between July
7 and August 2, 1999 of the wastewater in the four ponds, the fresh water intake from the
lake and the discharge from Pond #4 to cobtain a better picture of these excursions
{Attachment B). A review of this pH data suggests a fairly strong diumal Aucluation of
pH in Ponds #2 and 3. Such a consistent divrnal fluctuation in wastewater pH from
surface water bodies is typically consistent with algae activity in these ponds. Fresh
water intake from the lake had a pH between 7.50 and 8.56 during the day and between
8.22 and 9.47 during the evening. This pH data suggested that the lake waler was also
experiencing a diurnal pH flucteation,

Montgomery Watson suspected that the diurnal fluctuation in the pH was caused by algae
activity. However, there may be other contribulions 1o the pH increase in the effluent
from Pond #4 such as the settled solids in the four ponds. In order to cobtain a better

glimpse at the pH in these ponds, Montgomery Walson recommended conducting a two-
day stady to gather pertinent data.

WASTEWATER STUDY OBJECTIVES AND METHODS

Moentgomery Watson conducted a two day study on August 19 and 20, 1999 to obtain the
following analytical data:

ke pH and temperature across lhe horizontal and vertical cross-section of
each of the four settling ponds.

£ Pissolved Oxygen (O} acress the vertical cross-section of each of the
four settling ponds.

B The pH of the sediment at the bottom of each of the four settling ponds.

Adliam Enerey Sepember 1999 Evalustion of pHl Excursions in NPLES

Page 2
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CONFIDENTIAL BUSINESS INFORMATION

4. Collection and analysis of a limited set of representative samples from
each pond to determine the algae population, nitrogen and phosphorous
concentralions,

5 Review pH adjnstment systems, if necessary and provide a brief cost

estimate for each recommended system.

Pond #1 was out of service and was being dredged during the entire study period.
Therefare, Monigomery Watson could only obtain data for the remaining three ponds and
the effluent from Pond #4. Attachment C illustrates the various sampling locations in
each of the ponds. Access to each of these locations was by boat. Monipomery Watson
prepared a site specific health and safety plan for the planned field activities to ensure the
safety of personnel. Data was obtained from six sampling locations in Pond #2,
seventeen sampling locations in Pond #3 and sixteen sampling locations in Pond #4, In
addition to these sampling locations, the effluent pH of Pond #4 was alse monitored
during this sampling period. Standard pH, DO and wemperature probes and meters were
used for this study.

Montgomery Watson also obiained three representative samples from each pond to
determine the algae populations. Samples for nitrates and phosphates analysis were also
obtaingd from each pond. The samples were collected three feet below the water surface.
The University Hygenic Laboratory was used to analyze samples for algae, nitrogen and
phosphorous.

STUDY RESULTS

Wastewater pH, DO and temperature data was obtained from vertical and horizontal
cross-section of each pond. Tables 1, 2 and 3 illustrate the pH, DO and temperature
profiles across the vertical cross-section of each pond {Attachment I3). Table 4 is a
summary of algae population and nutrient data for each of the three seulling ponds and
may also be found in Attachment D. Anachment E illustrates the overall surface
configurations of the ponds. The data from each pond suggests that these ponds behave
very similar to facultative ponds. In brief, a facultative pond has an average water depth
of 8 feet and has distinct aerobic and anaerobic degradation zones. The DO in these
ponds decreases with increasing depth and approaches « 1 mg/L at the sediment-water
interface. Aerches and algae therefore thrive in the upper 3 feet where the DO s
abundant. The algae tend 1o cause an increase in pH in such ponds by depleting the CO;
in these ponds. There is a distinet gradient in the DO profile along the depth of each
settling pond at the Sixth Street Power Station, For example, at sampling location #4 in
Potid #3, the DO varies between 6.4 mgfl. at & wastewater depth of 2 feet below the
surface, to a DO of 1.6 mg/L ar a wastewater depth of 8.7 feet below the water surface.
In most cases, the DO does not reach 1 mg/L due e the lack of any significant
biodegradation activity at the bottom of Lhe lake,

Pond #2 is approximately rectangular in shape and measures approximately 150 feet by
115 feet horizontally with an average water depth of 11 feet. The pH of the wastewater in
Pond #2 did not change signilicantly with water depth or horizontal tocaiion, The pH in
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Fond #2 ranged frem 7.6 to 8.6, Sediment pH was in the range of 8.4 and 9.2 indicating
an insignificant pH contribution from the scdiment to the body of the pend. The DO in
Pond #2 varied between 5.6 and 7.3 at a water depth of 2 feet below the water surface 1o
between 4,3 and 5.3 at a water depth of approximately 12 feet, The water temperature
of Pond #2 did not vary much and was typically in the range of 83.3 and 88.3 degrees F.
Three samples, each collected at an average water depth of 3 feet below the water surface
were analyzed for algae population. The algae population in Pond #2 was between
70,000 and 83,000 cells/ml. The inorganic nitrogen level in Pond #2 was approximately
0.4 mg/l. and the organic nitrogen level was 1.6 mg/l.. Total phosphate (P) was 0.5

mg/L.

Pond #3 is an irregular shaped pond with the lengest horizontal dimension of 571 feet,
The average water depth of Pond #3 is approximately 8.5 feet. The pH of the wastewater
in Pond #3 revealed a limited relationship with water depth or horizental location, The
pH of the wastewater in Pond #3 was between 6.9 and 9.3. Most of the pH cbservations
recorded at approximately 9 were at a water depth of 2 feet below the water surface. The
DO in Pond #3 varied between 5.2 and 12.7 mg/L at a water depth of 2 feet below the
water surface to a DO between 1.6 and 7 mg/LL at an average water depth of 8.6 {ect.
Sediment pH was between 8.4 and 9.3. Wastewater temperature of Pond #2 did not vary
much and was typically between 72.1 and 78.1 degrees ¥, The algae population in Pond
#3 was between 105,000 and 130,000 cells/mL. The inotrganic nitropgen level in Pond #3
was 0.1 mmg/L and the organic nitrogen level was 1.4 mg/L. Totzl phosphate (P) was 0.5

mg/L.

Pond #4 i{s an irregular shaped pond with the longest horizontal dimension of 528 feet,
The average water depth of Pond #4 is approximately 8.4 fest. The pH of the wastewater
in Pond #4 did not change significanlly with horizontal location. Wastewater pH
revealed a tendency to be lower with increasing water depth.  Typically wastewater pH
was between 8.7 and 8.8 at 2 feet below the water surface and between 7.1 and 7.9 at an
average water depth of 8.4 feet. Sedirment pH was between & and 8.8. The DO in Pond
#4 vaned between 6.2 and 8.5 at a water depth of 2 feet below the water surface. The DO
at an average waler depth of 8.4 feet was between 2,1 and 5.5. Wastewater lemperature
did not vary much and was between 73.4 and 75.02 degrees F. The algae population in
Pond #4 was relatively insignificant, <= 1,000 cells/mL. The inorganic nitrogen level in
Pond #4 was <0.1 mg/L and the organic nitrogen level was 1.5 mgfL. Total phosphate
{P) was 0.6 mg/L.

The pH of Pond #4 effluent was between 6.1 and 7.9, and was within the NPDES permit
limits of 6 and 9,

DISCUSSION
Drata collecled between July 7 and August 2, 1999 and on August 19 and 20, 1999
suggests high-level algac activity in Ponds #2 and #3. Algae bloom by photosynthetic

activity during the daytime. Photosynthetic aclivity involves the assimilation of CO; in
the presence of sunhght. Becanse light penetration decreases with increasing depth, alpac
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aclivity is confined only to the upper 3 to 4 feet of cach pond. The following cguation
best describes algae photosynthetic activity:

CO; + 2H,0 (Light)-> CH,0  New Algae Cells) + Oz + HyO

Aerobic photoautotrophs such as blue-green algae fix CO; inlo organic matter generating
oxygen, This in brief is the carbon-oxygen cycle in the aerobic zone of the ponds. This
phenomenon explains the clevated DO leveis at the 2 feet zone in Ponds #2, #3 and #4.,
Because algae utilize CO», this can lead to high pH conditions in Ponds with low
alkalinity (Metcalf & Eddy, 1994). In the nighttime, algae are involved in respiration
generating CQ. This phenomenon is best described by the following equation:

CH:O + Oy ——- - CO; + HO

Metcalf & Eddy also suggest that in many facullative ponds, algae obtain their carbon
source from bicarbonate ion. When the bicarbonate ion is used as the carbon source, high
diurna) fluctuations in pH are cbserved.

A review of the pH data on bilge and shuice wastewater revealed 0.5-pH units increase
compared to the pH of the raw intake water. However, Montgomery Watson believes that
this differcntial may not be significant enough to influence the pH of the wastewater in
the setiling ponds. The sediment pH in all of three ponds was not at elevated pH levels
above 10 to suggest any influence on the water in each of the ponds. Data collected
during July 7 and August 2, 1999 reveals a strong diurnal pH fluctuation in the fresh
water intake from Cedar Lake suggesting high-level algae activity in the eutrophic lake.

Montgomery Watson is of the opinicn that the pH excursions in the NPDES regulated
effluent from Pond #4 are caused by algae activity. It is difficult to predict the behavior
of Pond #] because it was out of service during the two-day study period. However, it is
conceivable that Pond #1 accounts for a major portion of solids settlement. There may
still be considerable algae activity in the upper 3 to 4 feet of this pond. Pond #2 has a
high level of algae activity. The algae bloom in this pond due to a high photosynthetic
rate. Utilization of dissolved CO; and bicarbonate ion in photosynthetic activity depletes
the acidity and buffering capacity of the pond, which in-turn results in an increase in the
pond water pH. The high pH of the pond wastewater and the nepligible photosynthetic
activity during nightlime result in an increased CO. dissolution rale, conscquently
lowering the pond wastewater pH by daytme. This diumnal fluctuation in pH is cyclical
and contirueus.  Pond #3 behaves similar to Pond #2 with increased algae Jevels, The
algae population in Pond #3 is approximately 50 to 90% greater than the algae population
in Pond #2. This increased algae bloom can be due to a spillover of algae from Pond #2,
higher photosyathetic rate, as well as a different algae strain.

Water in Pond #4 does not exhibit a marked diurnal fluctuation in pH. There could be 2
variety of reasons for this including lower rate of sunlight penetration, and a lack of
bicarbenate ions in water. It must be noted that the effluent from Pond #4 on August 19,
1998 was within the NPDES effluent discharge limits of 6 and .
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RECOMMENDATIONS

The following pH control remedies are presented for your review and consideration.
Although algae appears to be the main contributor to the effluent pH excursions, pH
contro] measures, in addition to algae control, may also be prudent to prevent future
NPDES viglations.

Algae Control

Montgomery Watson recormends that Alliant consider methods to reduce/control the
algae bloom in the ponds as the first step in achieving compliance with the NPDES
effluent pH limits. Most algae control methods employ fairly cost-effective treatment
technologies and require lower capital costs. Controlling algae in Cedar Lake is an
option, but may prove to be expensive owing to the size of the lake. However, by
controlling the algae in the ponds, there may sufficient bicarbonate ion and dissolved CO-
in each of the ponds to nevtralize the effluent from the facility. This theory can only be
tested by implementing the following outlined algae control.

The pond waters may be suitably colored with a U.S.E.P.A. approved dye to reduce the
amount photosynthetic activity. Specific dyes such as Aquashade®™ block out specific
sunlight rays critical for photosynthesis. This results in a lower rate for algac bloom and
increases the disselved CO, and bicarbonate ion concentrations in the ponds, The dyes
typically create an aesthetic blue color to the pond waters. Typically one gallon of the
dye concentrate will cover one acre of a pond with an average depth of 4 feet. The
maintenance dosage for Aquashade™ is 1-gallonfacre (4 feet depth)/month, Another
widely used algae control chemical is Microbe Lift IND®., This chemical removes
nutrients necessary for algae bloom from wastewater and generates cellular byproducts
which retard the growth of algae. Microbe Lift IND® has to be intensively applied for the
first 4 weeks (up to 15-gallons/million gallops/week) followed by a maintenance dosage
of 2-gallens/million gallons/week. The two algae control chemicals can be easily applied
using a portable chemical feed system consisting of & feed solution storage vessel and a
feed pump. The selected chemical will be pumped into each of the four settling ponds
regularly at the preseribed maintenance dosage rate. These dosage rates may be
optimized during the initial few momihs of the algae control process.

CO; Control
The facility has conducted a pilot study to adjust the wastewater pH using CO:. €O, can

be used to adjust water or wastewater pl provided the adjustment location is carefully
selected.  Alliant was considering adjusting the pH in-line prior to discharging the
wastewater to Pond #1. In this case, CO2 will adjust wastewater pH in what is commonly
referred to as a closed system, where there are no external forces such as atmospheric gas
dissolution rates affecting the pH adjustment process. Wastewater will reach a pH of
approximately 6.5, where the CO, dissolution rate will equal the CO; siipping rate,
Further addition of CO» will not lower the wastewater pH any further. Once this pH-
adjusted wastewater is added 1o the ponds, several situations can unfold. The COQ; and
carbonate rich wastewater may serve as an excellent carbon source during ajgae
photosynthetic activity, further developing the algae bloom. Also, some of the dissolved
COq will tend 10 escape 10 the atmosphere on entering an open system. Should the
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facility consider CO, for pH adjustment, Montgomery Watson recommends that the
facility Ireat the final effluent from Pond #4.

Table 5. CO; Injection Location
Alliant Energy, Sixth Street Power Station, Cedar Rapids, Jowa

Comparison

Upstream of Pond #1

Drownsiream of Pond #4

Adjustrnent of pH

Closed system. Adjusiment
will be faster in pipe, Once
wastewaler  enters  the
ponds, the excess COy will
escape either by siripping or
will be consumed by algae

Open system.  Adjustment
of pH will be similar to that
achieved in  laboratory
bench-scale testing. Will
not be pumping excess CO,
for algae consumption

Equipment Mamtenance

Most of the equipment will
not be enclosed, except for
sparper systern and other
miscellaneous items.

All of the equipment will be
open to the elements of
weather.

Control Over Final Effluent
pH

No direct control on final
effluent pH. Dependent on,
several factors such as
stripping rates, algae
consumption rates, eic. Can

Direct control on  finat
effluent pH. System can be
designed 1o achieve a
certain set pH using local
pH controllers or PLC

only estimate and optimize | based coxntrollers. Will
based on collected data. provide remote  alarm
system to operator at the
facilty indicating a pH
EXCUrSion event.

Acid Control
Pond #4 final effluent may also be pH-adjusted employing traditional pH adjustment

techniques such as sulforic acid or phosphoric acid addition, A typical acid addition
system will consist of a reaction vessel (conical bottom tank) with a automatic pH
adjustment system. Pond #4 will be partitioned 1o create a final effluent lift station within
the pond. Wastewater from Pond #4 will be pumped to the reaction vesse) (approx.
20,000 gallons capacity). Here, the wastewater will be completely mixed by a rapid
speed mixer, The pH of the wastewater in the reaction vessel will be detected by a pH
probe, which will convey the measurement to a pH controller. The pH controller will
then activate an acid dosing metering purmps to pump acid from an acid storage tank.
Once a target pH of 7 or 7.5 has been achieved, the controller deactivates the acid dosing
purtps. Because this will be a conlinuous system, waslewater retention time will also
play a key role in designing such a system.  Effluent from the reaction vessel may be
discharged to the wetlands.

Based on costs associated with the various eptions, previous studies and permits obtained
by Alliapt, Montpomery Watson recommends algac control and pH adjustment with CO;
s the remedy for the NPDES violation.  Alpae control will restriet the amount of

Adlian Energy Syember (999

Pigtee 7

Lvajuimion of gl Excursions in NFDES




CONFIDENTIAL BUSINESS INFORMATION

photosynthetic activity in the ponds and restore cquilibrium dissolved COz concentration
in the ponds. This may result in a ower CO; usage overall to adjust the wastewater pH,

COST ESTIMATES FOR RECOMMENDED TREATMENT OPTIONS

Montgomery Walsen has developed the following summary of cost estimates for the
above recommended treatment options, These costs are budgetary estimates.

Table 6. Budgetary Cost Estimates for Wastewater Treatment Options
Alliant Enctgy, Sixth Street Power Station, Cedar Rapids, Jowa

Wastewater Treatment Option Details Budgetary

Treatment Option Capital
Expenditure

Algae Control Addition of a pond shading agent to reduce $75,0001

{ﬁquashadek} photosynthetic activity

Algae Control {Micrebe | Addition of a pond nutrient limiting agent to reduce | $75,000"

Lift ]NDR) algae bloom via nutrient reduction

Wastewater/Water pH | Adjust pH by adding suitable acid. System consists | $450,000°
Adjustment Empleying | of the feilowing equipment;

Traditional Acid Reaction Vessel

Addtion Rapid Speed Mixer

A pH Probe and Controller

Acid Dosing Metering Pumps (30 ro 50 GPH)
Insulated Acid Storage Tank

Lift Station for Wastewater in Pond #4
Appropriate insulated piping and electricat
connections

» Foundations for Acid Storage and Reaction
Tank

» Containment Structure for System

« & & ® ¥ & B

Wastewater/Water pH | Adjust pH by adding CO,. System consists of the | $350,000
Adjustment Employing | following equipment:

CO; » Liguid CQ; Storage and Addition System

s Converier to converl liquid COy into gas phase
+  Sparging system to inject CO»

Notes:

I Costincludes regulatory permit application submiwal and imeraction process, procurement of chemical
feed system and chemicals for two applications. Costs also include degign and consulting fae.
2 Costincludes design and consulting fee, regulatory permit Lo install application and interaction process,
procurement and installation of specified equipment and iniial acid consignment for system. Costs also
inciude starl-up and optimization of system,
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lowa Elecrric Light and Power Company

NMovember 20, 1992
Fi3-92-337

Mr. Sleve Williams

Wastie Water Section

lowa Department of Natural Resources
Wallace State Office Building

Y900 E. Grand Avenue

Des Molnes, 14 50319

Re: Sixth Street Station, NPDES Permit # 57-15-1-08
Subj: Ash Pond Effluent Qutfall 002; pH Evaluation

Attach: Or. Kent Johnson Report and Supporting Tables
Dear Mr, Willlams:

Flease find atlached documentation which addresses a recerd study
performed at lowa Electric’s Sixth Sireet ash ponds. As | mentioned to you
over the phone on Nov, 18, 1982, lowa Eleciric initiated the study to determine
whal causal faclors are contributing fo the pH excursions which are rautinely
being seen in the ash ponds and in the Cedar Lake during warm seasagnal
paricds, Based en Dr, Johnson's findings, lowa Electric would like 1o request
that this information be evaluated and considered during the current Sixth
Stregt NFDES Permit renewal process.

As oullined in Dr. Johnson’s report, results suggest that sufficient
phtosynthetic activily exists within the ash pond system to cantribule the
majority of the pH increase. Additionally, the high hydraulic retention tlmes of
the ash ponds (> 5 days), the clarlty of the water and the sutrophic state of the
Cedar Lake source water, all contribute lo the algal productivily of the ash
ponds. | have also aftached supporting data tables which indicate pH
excursions above 8.7 are not uncomimon within Cedar Lake, as lound in
previous Cedar Lake water monitoring studies performed by Dr. Johnson.

We appreciaie your department’s consideration lo this matter. If you hava any
gueslions regarding the sludies performed, or would like {o discuss this matter
in general, slease feel free lo contacl me at (319) 398-4476.

Sincerely,

L. S i’

Alan Arnold
Chemfcal Engineer, Fossil Division

An FES INDUSTRIES Company
Cencrol Cffice * PO Rox 351 + Cedar Ropidy. Jows 52406 « 3192984411
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Lovircnmenta! Conswilant
P.0. Box 380

Morth Liberty, L4 52317
(319 3310603

October 29, 1992

Mr Alan J. Amold

Fossil Generation

Towa Electric Light and Power CO.
PO Box 351

Cedar Rapids, lowa 51406-035]

Dear Alan:

As you requested in our meeting of October 23, 1992, I have completed a review
of the ash pond pH data as reported by Sixth Street Power Station personnel. This review
was to identify the causal factors that produce the elevated pH {>9.0) in ash pond
discharge, (outfall 002),

Iindicated in my letter of September 11, 1992, that I suspected in-situ
photosynthetic activity as being a possible cause of the increase in pH as the sluicing water
travels through the series of ash ponds. On Qctober 8th and 22nd, I conducted additional
samplings of each of the cells in the ash pond series. The parametars of piL, €04,
alkalinity, hardness, temperature and dissolved oxygen were evaluated for these samples.

The results of these analyses strongly suggest that sufficient photosynthetic activity exists
in the final two cells to contribute to the majority of the pH increase. Additionally, the

high hydraulic retention times (>3 days) of the cells, the clarity of the water and the
eutrophic state of the Cedar Lake source water, all contribute to the algai preductivity of
the ash ponds.

The most effective method of resolving this question is to conduct a diurnal study
during the Spring or Summer of 1993, Under algal "bloom" conditions the above
parameters will vary greatly during a 24 hour periad. This study could be incorporated
into the 24 hour study that will be conducted in 1993 Cedar Lake Water Quality Study,
The additional costs for this study would be minimum.

Please notify me when the Sixth Street personnel observe pH excursions above
9.0, IFyou have any additional questions, please give me a call.

\Sincerely, r,
\ e

I. Kent JoHnson

US EPA ARCHIVE DOCUMENT
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. CONFIDENTIAL BUSINESS INFORMATION
b _

Table 3

Water Temperature, Dissolved Oxygen, pH and
Alkalinity Data Collected in the Cedar Lake
Study August 31 and September 1, 1983

Dissolved
Time Temp Oxygen Alkalinity (mg/L)
Date (hzrs) (°C) (mg/L) pH Phth Tot
Location A
Aug 31 1437 29.0 13.6 9.2 12 86
|_ Aug 31 2005 29.0 12+ 9.3 12 96
Sept | 0021 28.0 10.4 9.0 12 96
z Sept 1 0615 27.0 7.2 8.6 8 102
wi Sept 1 1340 29.3 14.2 9.3 24 94
E Location B
Aug 31 1521 29.0 12.2 9,1 12 94
: Aug 31 2000 28.3 11.8 9.2 16 98
Sept 1 0012 27.5 9.2 8.9 12 96
(@) Sept 1 0604 26.5 6.6 8.3 10 100
o Sept 1 1327 29.5 13.8 9.2 26 92
n Locacion F
Aug 31 1542 30.5 15.0 9.2 12 86
Aug 31 1941 29.5 13.5 9.2 14 82
[y Aug 31 2340 28.0 11.4 8.9 10 86
> Sept 1 0537 27.0 7.2 8.3 0 100
Sept 1 1133 27.7 12.4 9.1 14 96
|
: Location H
Aug 31 1555 29,5 13.8 9.1 16 96
O Aug 31 1950 29.0 13.2 9.2 14 92
Aug 31 2354 28.5 10.8 9.0 12 88
m Sept 1 0548 27.0 10.0 8.8 12 92
q Sept 1 . 1146 28.0 13.2 9.0 8 86
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CONFIDENTIAL BUSINESS INFORMATION

TABLE 1

Water Quality Analysis .. ,
Cedar Lake Study - January 19864

Location

Parameter Tgp Bgc Tgp Bgt b i £ J S
Temperature °c) 3 5 6 6 7 7 3 7. 3
D.0. (mg/L) 7.8 [7.6 [3.4 |4.7 8.0 [8.1 [8.0 |7.9 |8.6
Alkalinicy-Tocal (mg/L) 220 |222 |154 |156 |[218 |224 |218 |226 |222
pH 7.5 7.3 |7.0 |7.0 |7.6 7.1 17.6 |7.6
HH3+ (mg/L~N) 1.0 |1.1 |0.8 [2.4 [3.0 f1.1 f1.0 [1.0 |1.0
N03'(mg/1.-ﬂ) 1.4 |1.3 (2.0 lLO.L 1.6 | 1.6 |1.5 [1.5 |1.5

B i L T,




CONFIDENTIAL BUSINESS INFORMATION
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CONFIDENTIAL BUSINESS INFORMATION P .8
Unitws of pli \ 1991 W.REPQRT

oAb TN uv A%,

T i

Cedar Lake Routlne Sampling Localons:

F Ave. RR Bridge Outfall McCloud

Date 1990 c D F /A

Oct-10 7.4 8.7 8.9 -

Nov-28 - 8.5 - -

Dec05 - 8.4 - -

Date 1991

Jan-01 . 8.8 : A

Jan-16 - 8.1 5 .

Jan-26 7.1 8.1 8.3 -

- Feb-08 7.1 P 89 -
z Feb-22 7.2 9.4 92 7.8

(11| Mar-08 7.9 o 93 8
E Mar-20 7.8 *9:1 8.4 7.9
Apr-05 8.3 g9 8.9 7.8
: Apr-19 6.6 7.6 8.4 7.2
U May-10 7.3 8.5 88 8.2
o May-2+4 8.6 8.5 8.7 7.9
Jun-07 8.4 8.4 8.7 7.9

n Jun-24 8.5 8.1 8.8 8.1
Ll Jul-12 8.6 8.5 &I 8
> Jul-26 8.5 8.7 ERE 8
(- Aug-08 . 8.8 »3.9 8.3 7.5

I Aug-29 7.1 8.2 8.8 8
Sep-12 7.1 7.7 83 7.6
U Sep-27 9.3 8.1 7.3 7.6
m Oct-10 7.2 9 8.6 7.9
q Oct-24 7.3 8.3 7.7 9.7
Nov-07 74 7.6 8 8.3
q Nov-21 6.6 6.6 6.8 7.5
n- Dec-0S 6.5 6.8 73 0
L Dec-19 6.4 6.8 7.6 71




CONFIDENTIAL BUSTRESS INFORMATION 1991 INTERIM REPORT

Water Tempersture, Dissolved Oxygea, pH and Alkalinity Dsta Collosled in the Cedar Lake Diumai
Vartation Study, August 2% & 30, 1991

Sampls Localion Dals Timo Temp  Dissalved pH Alkalinity Alkalinity
Qxygen Phth Total
1951 hrt C wefl mg/L s CaCO0
Site A
39-Aug 1400 29.5 9.6 2 10 50
26.Aug 2001 25,8 7.8 1.5 12 90
10-Aug 208 28.0 7.4 8.2 4 92
30-Aug  EOT 2.3 7.0 7.9 8 58
E i - B W LI S LIS N WSS
m Sile B
99-Aug 1345 29.4 8.6 .6 8 o4
E 19-Aug 2013 8.5 8.7 8.7 10 9%
- W-Aug 224 28,1 8.5 8.5 10 o4
-Avg 822 77.6 3.3 3.3 2 102
O T N R S
O Sie D
() 29-Aug 1247 299 85 5.2 0 30
29-Aug 2033 29.3 6.3 8.3 1 T
(TN I0-Aug 234 28,56 6.0 2.0 o 84
:._. 30-Aug 837 28.0 7.4 8.0 0 84
=i _..____,_Eﬁ'ﬂﬂ_-_lﬂ_-__2_?_5.___,?.'5 _____ 5 ST ISR | N—
: Sike F b
@] 29.Aug 1319 115 i3 e 14 92
79-Aug 2104 2.1 9.8 87 14 g8
o 10-Aug 258 26.8 8.6 8.3 0 50
q 40-Aug 250 21.5 1.2 8.1 0 106
o ma  ws RAF BB
¢ Site H
(a8 20-Avg 1259 28.3 12.3 9.% 16 100
Ll 29-hug 2057 28.0 11.8 L. 16 9
30-Aug 246 27.8 10.2 i 4 14 92
(f)] 30-Aug 345 7.5 9.6 Y 14 95
: 0-Aug 1403 '28.4 10.5 - i 19 17
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CONFIDENTIAL BUSINESS INFORMATION
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CONFIDENTIAL BUSINESS INFORMATION

\ @ MONITORING/SAMPLING POINT

/TO POND # 3

E = 65" ZD| |_€ 50’ }D

e H A A
}_ =4
& co e
E o
[ |
3 LR B
Ll POND #2 = )
=
T o . @y
Cls) 7 R R N
</ :
q c § V B Jn I{
% . 106 N [ S | L—
) FROM POND#S
-

FRAIRE

ALL TANT ENSRGY-
MONTGOMERY WATSON I£5 UTILITIES gl 2

Chicogo, Mingis 509 EfKth 3t. KE Cedar Raplds. [A




b=
<
L
=
=
O
o
(@]
98
=
—
-
O
(1 4
<
<
Q.
w
2
=
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CONFIDENTIAL BUSINESS INFORMATION

\ Y% 8/20/99 N/Pn SAMPLE COLLECTED

POND #4
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‘able 1: Summarization of Pond 2
CONEPE'NIL% EHeNFes T el RN
Alliant Energy

Monitoring Depth i) Temp
Pond Locatlion | Media | (feet) pH (mg/L) (°C)
2 34 Water 2.0 3.l T80 30.5
Water 0.5 8.3 4.7 30.3

Water 11.7 8.4 4.5 303

Sediment| 12.1 8.4 NA 294

33 Water 2.4 7.0 0.8 an.i
Water 5.0 7.6 4.8 0.3

Water 9.5 1.9 4.3 an.z

Sediment| 10.0 2.3 N& 28.8

36 Water 2.0 B.1 T3 3G.2
Water 5.0 1.6 53 in4

Water 9.6 7.8 5.3 304

Sediment| 10.0 8.6 NA 29.6

37 Water 2.0 7.9 5.6 304
Water 5.0 1.7 5.5 30.4

Water 8.2 1.9 5.4 30.4

Sediment| 8.6 9.2 NA, 313

38 Water 2.0 1.9 5.8 306
Walter 6.0 7.8 54 30.5

Water 11.8 86 4.9 303

Sediment 12.2 8.8 N ind

39 Water 2.0 3.1 6.6 308
Water 1.0 7.1 58 0.6

Waler 125 1.8 53 304

Sediment| 129 3.7 NA 302

Notes:
pH of DI water added to sediment sarnples = 8.5
NA = Not Applicable
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Alliant Energy

Monitoring Depth DO Temp
Pond Location | Media | (feet) pli {mg/L) {7C)
3 1 Walcr 2.0 8.3 54 247
Water .0 5.3 4.5 24.7
Sediment] 6.4 8.3 NA 23.1
2 Waler 2.0 g7 5.2 24.7
Water 6.6 7.1 i6 247
Sediment 7.0 8.3 N, NA
3 Waler 2.0 8.8 6.7 24.8
Water 7.5 7.2 2.8 247
Sediment| 7.9 5.1 NA 22.9
4 Water 2.0 %8 6.4 24.8
h Water 3.7 6.9 1.5 4.6
2 Sediment| 9.1 00 | Na | 232
m 5 Water 2.0 9.0 7.3 24 R
Water 9.0 7.1 2.4 24.6
E Sedirent| 9.4 3.4 NA 232
: 6 Water 2.0 8.9 7.8 247
U Water 23 7.0 4.6 24.5
Sediment| 8.7 54 NA 23.4
o 7 Water 2.0 89 1.5 248
n Water R.5 8.2 4.7 24.6
Sediment i 8.7 NA 23.2
m 8 Water 8.0 88 6.5 24.7
> Waler 5.8 B.2 52 24.6
=t Sediment| 9.2 83 NA 22.3
9 Water 2.0 3.1 9.4 25.1
: Water 93 7.3 59 24.6
O Sediment| 9.7 8.0 NA 23.4
m 10 Water 2.0 2.1 89 25.0
Water 0.0 14 4.5 24.6
q Sediment 94 8.7 NA 238
q 11 Water 20 .2 10.4 25.3
VWater 0.4 7.3 4.6 24.7
a. Sediment| 0.4 8.5 NA | 240
J 12 Water 20 9.2 9.3 25.2
Water 9.0 7.3 6.4 24,5
7)) Sediment| 9.4 82 | NA | 240
~ 13 Water | 2.0 92 59 | 252
Water 8.4 17 8 24.7

TMEPROFESMED
2T 2T TEZHY alM.xls/Pond X
1213622010141




2: Sumumarization of Pond 3

CONE!QEMIQILS%E'J}%'F%%ANFE}W@&MRN

Alliant Energy

Sediment] 8.8 8.5 NA 243

14 Waler 2.0 9.2 7.1 254
Water 7.8 7.4 5.5 24.7
Sediment 22 8.4 MNA 241

135 Water 2.0 9.3 9.6 25.5
Water B.5 1.3 5.6 246
Sediment| 8.9 23 NA 24.1

16 Water 2.0 03 9.3 25.6
Water 5.0 2.6 70 249

Sediment| 5.4 E.5 NA 25.4

17 Vater 2.0 23 127 253
Water 5.5 5.9 6.5 248

W ater 9.6 1.5 54 24.8

Sediment| 100 7.5 NA 250

Notes:
pH of DI water added to sediment samples = 6.7
NA = Not Applicable
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Table 3: Surmmarization of Pond 4

CONRREN IalsHmNERRAGRRMATIRN

Alliunt Encrgy

Monitoring Depth DO Temp

Pond Location Media (feet) pH (mygfL} 7

4 18 Water 2.0 8.7 7.3 237

Water 5.1 7.6 4.6 2372

Sediment] 6.5 82 NA, 23.1

io Walter 2.0 8.7 1.8 234

Water 6.8 73 4.1 233

Sediment| 7.2 8.2 NA 234

20 Water 2.0 2.7 7.0 234

Water 4.5 8.7 45 231

Water B3 73 2.1 231

Sediment| 9.2 8.2 NA 232

h 21 Water 2.0 88 6.9 23.7
2 Water | 6.6 7.7 a4 | 234
m Sediment| 7.0 8.6 NA 23.3
22 Water 20 £.7 7.4 233

E Water 6.9 8.5 55 234
: Sediment| 7.3 g.1 NA 234
U 23 Water 2.0 8.7 6.2 23.5
Water 7.8 7.8 34 232

(@] Sediment| 82 83 | NA | 232
n 24 Water 20 B.E 8.5 2335
Water 4.5 BT 51 234

m Water 6.8 17 43 233
> Sediment| 7.2 8.6 NA 232
25 Water 2.0 8.8 7.0 236

- Waer | 50 | 86 | 45 | 233
: Water 8.0 1.9 3.6 231
O Sediment| 8.4 8.2 NA | 230
m 26 VWater 2.0 8.8 7.3 236
Water 4.2 8.7 3.3 23.4

‘1 Water 6.6 7.7 3.8 231
ﬂ Sediment| 7.0 8.4 NA 28
a7 Water 2.0 8.3 7.6 23.9

Q. Water | 3.5 8.2 52 | 234
J Water 7.0 7.1 .5 23.2
m Sediment| 7.4 8.1 NA 23.1

-
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Tasble 3: Summarization of Pond 4

CONRIREN TKY- R RINE AR AN HATRN

Alliant Energy

28 Waler 2.0 28 7.5 238
Water 4.5 87 4.8 235

Water 7.7 7.2 2.7 232

Sediment 31 80 NA 23.6

29 Wator 2.0 B.B £.3 238
Water 4.5 25 4.5 234

Water R0 7.4 q.2 23]

Sediment 8.4 8.3 NA 239

30 Water 2.0 57 6.7 23.6
Water 5.0 8.6 4.6 23.4

Waler 8.5 7.5 309 23.2

Sediment| 8.9 85 NA 23.8

31 Water 2.0 3.7 5.0 23.5
Water 5.0 3.5 4.0 23.3

Water 58 74 3.3 2372

Sediment| 9.2 &5 NA 234

32 Water 2.0 88 7.7 23.7
Water 5.0 8.5 4.5 233

Water 82 7.2 i9 231

Sediment X6 g5 NA 236

33 Water 240 8.8 7.6 237
Water 45 2.6 34 23.4

Water 7.6 7.4 2.8 232

Sediment R0 8.5 NA 232

Ouifall | Water #1 NA 6.1 9.7 234
Water #2| NA 1.3 16.0 231

Water #3 NA 7.9 0.6 231

Notes:
pH of DI water added to sediment samples = 6.7
NA = Not Applicable
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Tuble 4 Analyiicad Itesults feomn Adgest 1Y S amtewnter Sy

CONFIDENTIAL BUBINESSINFORMATION

Sample Mitrate & Total Kjeldahl | T'atal Fhosphate B
Collection | Sumple | Alzal Cells | Nigrite Nitrogen as M | MNilrogen as N ax P Crllection Pamnidl
Date Mumber | feellsfmil) fmpfL} {mgfL) {mg,u"l.-:l Sie Nurnber
BA19r99 | 99507253 05,000 -- -- -- 38a 3
LA 54 1 20,000 -- - == 36 3
S950255 130,000 -- -- - Illa k]
S060E56 111,000 -- == - ITa i3
CaE0261 -- <.l i4 5 31lEn 3
patln < 1{HM -- -- -~ 43la 4
CRe0258 < 10 -- . - 4338 4
GRG0259 < 1M - - - 419a 4
GRa0260 <1000 - -- -~ 421a 4
/2000 | 9950267 TTO0) - .- — 234a 2
250253 F0.000 - -- - 230 2
QOA02 6 73,000 -- - - 235a 2
l— 0960265 | 83,000 > = 7 7372 2
SFE0266 -- .4 1.6 1.5 237np 2
= 9960267 | - <0.1 L3 08 2-136na 4
Ll
L
=
.
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JH RTINS 20 olb | nls
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CONFIDENTIAL BUSINESS INFORMA TTON
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